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(57) Abstract: Compounds represented by the general formula 
( I ), prodrugs thereof, or pharmaceutical^ acceptable salts of both 
are provided as compounds which have high DPP-IV inhibiting 
activity and are improved in safety, toxicity and so on: ( I ) 
wherein the solid or broken line between A and A represents 

12 14 2 

a double bond (A =A ) or the like; A is C(R ) or the like; A is 
nitrogen or the like; R is hydrogen, optionally substituted alkyl, 
or the like; R is hydrogen, optionally substituted alkyl, or the like; 
R is hydrogen, halogeno, or the like; R is hydrogen, hydroxyl, 
halogeno, or the like; and Y is a group represented by the general 
formula (A) or the like: (A) [wherein ml is 0, 1, 2 or 3; and the 
group (A) may be freed from R or substituted with one or two R 's 
which are each independently halogeno or the like]. 

(57)»ft: dpp-ivMSHSj5<*<. £fcli££t£. «1£ 
*-ett#**ifc<b^*i:LT, TfBxC (I) "C***t*<b 



i R Ji 



(A) tSJtl^SHJSt (mlliO, 1, 



St. 



~mm^ (a 1 = a 2 ) mzmte a'i*. *ec 
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m m m 

[oooi] *&mt±. mmti,x^m^r.m\^^-^mmmmir^ 0 x<om^<^ v^zf 
^sv^^-n-w (dpp-iv) mwMt\.xmw£MWL~mm?9^ — ^mm 
mzm-rz) 0 h^^^/w^^^—^-iv (dpp-iv) mwMt\^x^m^m 

[0002] DPP-IVte, ftrrtfJUt^gm^fc-t- Wfc«9, N^ffiO^^fK 

^-f^ifimtv^ 0 Dpp-iv^rt^^^#srt^^, ^att^^-p 

aKy^<^K(PP)*5J;tJS^— n^^^KYCNPY)^^^^^^^^^^^^^^ 

y^f-K7r^y-, ^yry^yv^^^/^y^wcvipx y/v%^m 
^zf^v- KGLP-i), i//v=3— ^#tt-r^yyhnfcV^*?y^^K(Gip)*5 xx* 

^^^^T5y-^^#<(D^S|gtt^y^K^DPP-IV(Z)^ffi^^,^tt^/ / 
[0003] DPP-IVfi, GLP-lCON^^^2T5/^(His-Ala)^ifi-?)o ^ir£tWc-<:7 0 ^- 

xhkL,Xi / EmirZ>z.btf%abtiX\, ^(##fF;£i£fc2) 0 ^cddpp-iv^ J^GLP-lcoifo. 

w^mm^-xh^o GLP-nwfli^iHji^^^its-r^y^^^jtf^ffl 
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or, jfe^GLP-i^iS(D_h#^j:«9, jfiL*tte^^#bfc-r^y^^o{jejt, m 

[0004] ffi^r (DDPP-wmMMfim^&tlX&V, MX-ttftftJClfcL -f^V— /V 

#fF^Cmi : BR^M^02/068420^-?^7l>yb 

#£4#lH\$C$ifel : J.Langner and S. AnsorgeH^tjl "Cellular Peptidases in Immune Functi 
ons and Disease2", Advances in Experimental Medicine and Biology Vol.477 
##f^JCS^2:L.B.Knudsen^, European Journal of Pharmacology, Vol.318, p429-43 
5, 1996 

##f^tilk3:T.J.Kieffer£>, Endocrinology, Vol.136, p3585-3596, 1995 
##f^fi^4:R.A.Pederson^, Diabetes Vol.47, pl253-1258, 1998 

[ooo5] ^0j(DMM«,«^cDPP-ivpi*^tt^Wi-^ifM^b^^#tti-5^^ 

[0006] ^mw^-bn, ±mmm&mf&irzitit> imMMm^m^ T&ik&m>v< 
[0007] -rtefr-h^mmtt: 

[1] 5* (I): 



WO 2006/068163 



3 



PCT/JP2005/023449 



[0008] 




A^A^O^jo £tWfc*!H2, -fi^ (A 1 = A 2 ) ^fcf*^^ (A 1 — A 2 ) « 
U 

A^A 2 ^(D^*Dj;tJ?^^^ -^^(A^A 2 )^^, A 1 }*, ^C(R 4 )-e* 

t$friz>m&m\^. a*o % A 2 ?*. ^mc^-e^tiss^u 

A x i:A 2 ^(D||^*Dj;tK^^^ ^^(Ai—A 2 )^^ A 1 }*, 5£c=cr«£ 

t^v^r/v^/i^ U^f^x-h^^T/v^/vm, m.^tiXhX\^T/^^/^^ 
m^tiXhX\^^T/^^m, W:M£tiX*k£\s^TV— g^ti/Obii^ 
^rpTU— /PM, mM^fiXh^^T^/V^;vm, m^fiX^X.\^TnTV— ;V 

^/um. m^tixh^^T/u^i/jj/^^/^m, w^tixh^^rv— >vnr*r 

=»3r^g, -Rd-C(0)0-Re(^^, Rdte, T/^U>m, £ 
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fciST/V'Jr— l^^Sr^U Rett, Thyt^vyy—su, v-^-^/K 5-^/^-2- 
3-v?t^y-4 — OV^/V^ 5-(tert-^/V)-2-^y-l, 

T/v^/v^v^ 2-4^^/>^r^m, 5-4>?~/i'tt^m, Refill 



mM^fiXh^^T;V^iy^j;V^;vm. WM^tiXhi^^TV— /V^r^yjj/V 

7$^/vm, m^tixh^^Ty/^/^^y^/^^m, m&ztixh^^y?* 

T/V^;V3r^J]/V^/vm, ~£fcltt: -Rd-C(0)0-Re(^^, RdjoJ^Re 

, gm£*vObJ;v^y-/^ gm^tLTtiVNf^/vS, m^tiXh^^mm 

mu^^vn^fctimM&tixi>£\s^'TvTy—^m$:mi^; 
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[0009] Wb2] 




m^tiXh^^T^/m, %/]/?$^>m, m^tix^x^^T/^^y^/^^ 

[0010] Mk3] 

NH NH2 

(B) 

)m2 

OCT, m2ttO, 1, 2^fcte3^JeU R 7 «, #&U£V^\ 10^fc«2o#^b, ^g- 

mM&tiXh^^T*;^ jj/vtf^m, W:M^tiXh^^T^^^/^=- 
/vm, hl^<teW:M&thX'k£\,^/w^4/i<-&&mi-l)\ *fcf*2o<DR 7 ^— 

m^mi-^thx^ 0 ) . 

[0011] Mb4] 
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V^ 3 

N NH 

\ — </)m4 



(C) 



[0012] Wb5] 




R 



NH 2 
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[2] =£(11): 



[0013] 




Y (II) 



k^, r\ r\ r\ tezzpiu^ Liitmm-e&v, r 12 «, Tkmm^ m&&tixt>x 
v^T/^^•/^*, ttrm&&tixb£^T})-- /vm&m~r 0 ^mztiz, ciita*^ 

[3] ^(III): 



r\ r\ r 3 , nitmMx&y, r 13 «, *stj 

T^^X;V*^;VS, *fcte5£: -Rd-C(0)0-Re(5£^, Rd^lFRete, [1] 



[0014] Mk7] 




(III) 
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[4] R 13 ^ N y^mm^, TkWtm, v/77S, Jj;vv$^^ W7>V*xi^)V^ m 

/Jwl^ m^foX-kX^^TV— /VJr^jJ/V^/Vm, m^thXhXV^T^^c 
^fhXh^^T/^/V^/Uy^^/um, */cJ35£: -Rd-C(0)0-Re(^, Rd3o£ 

[5] R 2 ^, TfBfc^T, ^ (E) , ^ (F) , (G) , ^ (H) , ^ (I) (J) ©V >f 

[0015] Wb8] 




Z^XXfiZ*^ ilSf, 5£S(0)p;£fcf«N(R 22 ) «U 
R 14 *5itj?R 20 {*, #i£bftV\d\ loffc!i2o#ftL, ^-yVDK 
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1-3 

^ ^771, T/V-^r/V*, ^nT/V^/P-^ v^nT/V^r/V^, T/V^v^^fcte 

[6] -Y^(A)-e^^^-efe<9,ml^i^L<«2-e$?^\ -Yd^(B)-e^ 
m3*D itJ?m4^ [1] ~ [5] <DV ^tb^^-fB<c^^^b< teW^nK^ 
[7] R 2 ^(K)^(H)^fcfe^(l)<D\^tlfr(DMXfoZ>^ [l]~[6]cDV^tt 

1 3 

m^nxhx^^rv—^m^xxfm^nxhx\^^Tv—/^^m^hm^ti^ 

[9] R 1 /^: -Ra-Rb-RcXm^nZ&X&Z), [1]~[7]<DV>T ^^fEtt^ 
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[10] R^Tkmffi*. P^/K *fct*:^/KCfc^ Cl]~[7]<DV>i*tL^^IB^<0 
[11] 5* (IV): 



[12] ^(V): 



[0016] Wb9] 




[0017] Mb 10] 
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^/w^^;H, ^K^S, ^ttS^tb-ObiV^T/va^^Sr^L, R 27 ft, 
h^S, ^ft^y^/V^-nyhdf-^^b, R 28 ft, 7&mW^itf'fc7vmW^$: 

[13] R 27 &mmm*itfzttLi'T;m'?ibz>. i^K^m^t^-m^Kn^^vi 

[14] R 26 ^^K^^^fcftg^^TtJ;V^/W^^/VS-efc^, [12]~[13] 

[15] 5£(VI): 
[0018] [>fb 11] 



[16] [l]~[15](DV^^^-fBtt(D^^L<ft^O7 0 nK7^\ *fcf»;fr 
[17] [l]~[15](DV^^^-fB«®^^L<ft^(D^nK^y\ tttltttl 

h(Dm^±mm^^m&^m^t\^x^m^^^^^^y-^-\w 




(VI) 



CN 
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[18] [l]~[15]©V^tUd^C|B*©>fk-a^b<tt*©^l3K9y^ 3Sfctt-£*l 
[19] ^y^/V^y^-y— H-WmmMWg<Dtc#><D^ [1]~[15]©V^T^ 

[20] «M#!m^J^3g(Dfcfe(D, [l]~[l5](DV^-f^^-IE«(D^^L. 
[21] [l]~[l5](DV^^^Cl|Btt(D>f^^L<^ 

[0019] J^T, ^(I)t?^$n§^^b<«^W°nK7^^\ *fc^^O^±fp 
[0020] «IWfcl^3te, ffi^tfcDPP-IV|5a*^tt^#L, *f J£#t^»LT#ffl"^&3 

o 

[0021] j^t^ *^0J^^^P^^m0Ji-5o 

[0022] r/Nn/fvig^-j irur«, m^^jiHK ^iss jbk^n ^mm^tcUB^mm 

m^mfhti, MfcfftKtz, mx.it, y^/K yw/K ^yyntvK y^ 
-fyy^VK sec-y^/K tert-y^vK -^^vk ^y^^/K ^t^yf^, 
l-^/K/ntVK ^-y/K ^y^v^K i, l-vy^yvy^vK 2, 2->w 
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fb;fx, jy^-te, 0ll3.fi, v^n^nfcVK ^^n^'f/V, ixyn^y^vK 
3rvvK v-yn^y^vK TyVy^/V^fcfi//l^Vv~/V^^ff ^^So 0*b< 

gtfomtt. 0jx.fi, y^wy, ^w>\ wm.v^^^>m^mfhfi^> 0 

rr/v^wy&^lyCfi, 0!l;ifi, ^it2^^4i®7;^vySf ^^if ^ 

o 

[0023] rry-/vsj £LTfi, 0Jx.fi, ^i§!$c6^io{i<DTy— /vs^w ibtv, M 

{£Wf-fi, 04x.fi, y^/K l-^-7^-/V^fc{i2-^^-/V#^^^^o 
ff £>*L5 0 A#:iftf-fi, 0tfx.fi, ^yvVK 2-y^/V:^/V£;fcfil-^y^yi^ 
r^Tn7y-;HjiLt{i, 0!lx.fi^JBiH\ «JHD§C^-, B^S^WBHSx* 
£>S^#ff btb§ 0 *#^fm, fny/y ^rvy ^^^-/k ^<>o/t79 

—/v, -^yx^^yy/K ^yx^ryy/K yy/K ^-^-yy/y ^-ryy/K yy 
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:3-=H*-yy/K ^yvy/K tf^yy/K t'yvVK t^vVK t'y^vVK fc°yy*>yK :3 r 
yy/K -ry^yy/v, i>yryy/K mjt^/k 7^yy/K -iVKy/K ^yy[i,2- a 
]trys?/K ^^/77^;v, -o-x-^yyy/K ^y^y/K ^y;y;K =^yy 
/v, -ivyvy/K ^y^yvVK ^yyyy/i^fcfiMy^yyyy/i^a^ff &*l5 0 0 

[0024] rT/V3r/V#/Vtf^/VSj ^^#:2^^4C0T/Vdr/V^/V^^/VS 

/vmm&mifbtiZa M t &mttm&.t£. ^^n7ntV^;v^, ^n7f;v 
/V/K^/V^fcf*y/V#/V^/V^/V#^/V#^^(f £>H5 0 0*lXf^ ^c35fl&4/^£>7 

r^TP7y-;^;i'^/Hj co^7"nTy— /v§P^^LT«, ffrfEO^^nTy— 
S^tf5#ff £>*U ^frWtCtt^S^.H!, yhdrvofr/V^/K a^V^afcvK 7d 
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[0025] rr/l^drv^j bl^XU, m*.t£. &m&lfrb4<DTA&*i/^&mtfhtl. M 
l/^xi^y^;v^r^rl/^ i/pv^^/v^r^y^ l/pv^zf^M^y^ 7^vyf/v 

[0026] rr/v^/v^^-^j £LTtt, $l;LkE, ^^ia^6<DT/i^/i^;«##^:f £> 
JW£WK:te, 0!l;ttf . j^vi^tf\ T'ntVW, -fy^ntVW 
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^ jy^^*, Wx.fi, tf-nsf-*, ^J-Ar^Hr^ ^PtVW, yyy'ntw^ 

rr/V^/KVVy^/i-'Sj irLTfi, Will, ^MWXt^(T>TjV^r;V^/vy^ 
/^^^ifhti, MtfctfJim, Wx.fi, y^VWVK7^/K ^/v^vy^^jv, 
^ntV^^^/V, yyy°tztVK*/vy^/K y^/V^/Vyy— /K ^y^/k^/k 

-/v, m^vv^/v^-zK yotyyx/vy^/K yyyntVK^/vy^/v^fcfiy 

^/K^/Vy^/l^^ffk^o 
rT/V^/K^/Vtfwl^J kLXtt^ Wx.fi, m.^WtlfrhQ(DT/V3r;V^/V^^-/V^ 

m&mfhn, Mcfoma*. wx.fi, y^/K*/MjwK ^/k^/vzjwk ynt° 

fi^v7K*/V^/V##^ff £>*b5 0 0*lXii, ^Jill ^*^1^^4(DT/V^r 

fri, JWfrftf-fi, Wx.fi, y^/v^\ i-^y^/^^/c^2-^-y^/v^ 
;vmm^mf hfi. Wxfi, y^/y*/vy^/K i-^-y^-/y*/K7 

[0027] r-^iifMfp-yrtigtsj ^lt«, wx.fi, mmmttifrtem^u m^mm 

Mtfcma^, Wx.fi, fc°ny>^/K y^yvy v^/k t^y^/v, ^e/^y^/K ^ 
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/v, ^ryyv^/K ^$yy>y-/K ^y^yyyv^/K ^^y-r^yyy^ 

[0028] rg^tLT^iVNT/V^/^J m*3tt3fiift££lyrfiJ\ ^IX-fiCD^nZ/Vig^, 

(2)7kt«, (3)ws, (4)#/i^3-y^ (5)gm$tLTtJ;vvyyciT/^/^ 

, (6)fi&&h/-Ot>J;VVry-/l^ (7)Sg|£;iT/rt>J:V ^n7y-/Hi, (8)e& 
£;JvObJ;V>TtM7l^ (9)m.&&ti~Cb£\,^TvTV— ;v%;vi$~;vm, (10) g 
Ife&jft/'Ok «tv ^Ty— ;vr^/^;H, (l l) fi!fe&;ft/-Cfc >^rn7D- /VT 
(i2)filfe$ti,TfeJ;v>Ty— (i3)®m£*vPbJ^ 

Ty— /bvVV^lwV^ (14)®^tbT^J;V>T7/V :a r/V^/V*— (15)fi&£ 

tirtiv^T/v^^y^, (i6)g^^tT^J;v^ynT/v= 3 r/v^-^y^, (i7)Bife 
$*vot> £v ^T;v^i/%/v$i~/v^ (is) Bifc&JvCfc iv ^yy— /v^v^/i^ 
-^S, (i9m#£tvobJ;v>T^^ (20)»^$H-ObJ:v^/w^^/^, (2 

1)T/V3c/V^;Vt$s^/V^ (22)WM^foXh^^T;V3r;Vj)/V^/vm, (23) yy 
n7;i4/^^=;H> (24)-7^7fcKny5^ ;V3r3ci/J] Wz. 

n (25) Th7t\?v77^mm&mfhtiz>o 

[0029] ^-e_h|E(l)~(25) fcoVvTtftWfSo 

_hlE(6) rg|fe$;h/Oi>J;v>Ty— \z.&ttZW&£*bLX^ %kifc<Drm#£ti 
_h|B(7) rg^§*xrtJ:V^^nTy— /V^J ^*5fr5ffi&^LTte, 0»Rtf, 

(b) /Nn^VJ©^- % 

(c) 7;^S^ 
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/K v^/l^n^/K hy^/l^f-n^/K 2, 2-v ? ^7V^"n^^/V, 2, 2, 2-YV7 
/v^n^/K y-?— ^/v^n^^vK l-y)V^xi-\-{-7;virxi^;V)^;v, l 
- (v^/M-n^/V) -2, 2-^/V^-nrc^v, ^h3r^h=3rv\ ^Mr^h3rv\ 

mf htiZo ) , 

v^/V^o^b^, MJ^/V^n^H 3 ^ 2, 2- v^/V^-n^h^, 2, 2, 2- 
3ri>\ 1 - (v^/V^n^VV) -2, 2-v^/l^h^bdrv^ ^J^v^d^ ^h^> 

(k)ry-/vm, 

_hfE(9) rg^$;ftTt>J;V^^PTy— ^tt^WS^LTte, 
_hfE(10) mm^Xh^^TV— ;vt^/^j;v^;v^\ \z.$stfZ>mM^b\,X\t 

, mw,(6)(Dm^tixh^^Tv-^mi K^nr^mmmtvxm^tch<D^m 
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iyr ra\ mm (7) <d mm^nxh x\ ^fnry-;Hj K^^mmmt^xwm 

_hfB(12) m^tlXhX\^TV—M^mi^XXJ(13) m^tlXhX^^TV 
— /k^/k/Jwk^j \Z.$otfZ>WM:^t\,X\^ mm (6) (D m^foX-k «tV >Ty— /V 

rg^t^T^ nt^/v^/v^/^— /vSj og^SirLTte. ffjfE (6) <d ^mM£ 

_hfE(i5) rg^^TtiJ^T/v^^j ^^TSMm^LTte, 0fl*.fi, 

(a) ^K^S, 

(b) #/MK3->S, 

(d) T/K^iy#/v^/l^ 

(e) T/^/^-ee^tLT^J:V^T^y*(f?!jx.«\ T^y, v^/VT^A v 5 ^^ 
T^y^S W<btb&) , 

(f) T/l^/V^g#£;H^C#/W^-|7V^ 

{.g)T;V^;vmxmM^fitz.^v^r^;vm, 

(WT/^/^mxm^tifc^u4^m. 

(d^u^w^-^tc^T/^^mxm^tixh x\ ^^/vm wz.it. 7x=^ 

~/K 3-ynn:7j^/K 4 — ^dp7x^;V, 2— yh^f-v^^^/K 3— yHrv^j^ 
(j)5 - tty - 2 - TY"7\i Kn 

(k) 1 , 3 - - 3 - ^-df-y - 1 — f y^^yv^/K 
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iy^/v^ru^h^y, VVy/V^rvi^V^y, 2, 2, 2, 2- 

hV^/l-^^-h^riy, y/V^rvi^Y^y^ 2--7;V^rvi-l- {~7;V3rvi^=3-?V)^.y 
3r>\ l-(rJ-7;V^rn^;V) -2, 2-i/7;V$-n^Y^, ^Hrv^HriA ^b%~> 

_htB(i6) mM$fcxh^^i/?tiT^/i/tti/m}&£xf(i7) mm^xhx 

V ^T;v^^;v^;vm\ WttS^Ltft, tfjfB (15) <D l"g#£;h/Ob <£V >77V 
_hfB(18) mM^tiXhX^^TV— ;Vtt^Jj/Vy£=.;vm\ i^f^MM^tl^Xii 

, mm (6) <D m^tixh x\ ^ry-z^j ic^dn^m^Mti^xm^f'^^m 
_hte(i9) m^tixh^^rx/mi<Dmmmtvx^ mx.& 

(c)7n-f/H, 

(e)TV —/V7,;V~fc~;V^ 
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_hfB(20) m^tiXi>£\t^sw<^s]sm}lc&VZWM&kL>Xtt, T 

/V;*7/l^^f7K V^^/Kft/W^^VK m^W^/W^^f/K v^^/l^/W^^f 

(a) ^n^Vjj|C^\ 

(b) T/V=fdr^S, 

[0030] rg^^tLTt nt/v^t/v^-^-Sj , ^M^tixh «tv ^T/l^/KVV^^/l^J , 
[0031] rgjfc&fvrt «tv nt/v^— /v^j £fc ri rgg^jft/ob ^T/v^— /v^j ©its 
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(3) 771^-/1^, 

(4) ^v^>mttfrfeT/^^mxm&£nfrT/v*r/vm (m%.&. zr/v^-u^ 

/K i/77V^rn^/V, 2, 2-^y/l^nrc^vK 2, 2, 2-hyy 

/V^ti^^vK ^/v^-n^^-/k, 2-^/V^-n-l- (^/v^-n^/k) rc^/v, l 
- (v^y/l^ny^/V) -2, 2-^7/V^-nrc^/v^ ^h^v^/K ^F^riO^VK y 

■So K 

(6) ^v^m^fcnT^^ymxm^nfcT^3ci/m zr/v^m* 

h^>, ^/V^-n^hdfv-, MJ^/V^-n^b^, 2, 2-v ? !7/V;<}-n^H s r^ 2, 2, 2 
-hy^/v^-nrch^^ ^^^j^j-p^a^ 2 -y/i^n-l- 07/v^ny^Vi/) 
^Mry, 1 - (v^/l^-ny^vv) -2, 2-v ? 77V^-ti3zh^ x yh^yyh^rv^ 

(7) ^T^(aa), (bbWc^cc^g^tirOb ^y ^/V^fcteT n-|7V^ : 

3^ ^b^r^ ^n/K^y. -fyy^tf^y, y>3->\ ^yy>3->\ sec-y>^>, te 
rt-y>^>, yjVJru^Y^i/, iy-7;V^rn^Y^y, hyy/l^R^h^y. 2, 2—*J7 
/V^ti^hdrv^ 2, 2, 2-hyy/V^-n^h^>, y;v^m^.Y^, 2-7/V^ru 

v\ yh^i/yb^i/, ^H^yyb^y, yi-y^h^r^ ^h^nihdf-^^ y^^/p 

(bbVNti^vj^^--egm$tLT^j:vNT/v^7vs(^!j^^\ /^/k y°^t° 
/v, -fyyntVK y^/K y/v^ny^/K v^/i^f-ny^/K hy^^ny^/K 2, 

2-v > y/M~nrc^vK 2, 2, 2- hyy/^t^^vK y/^^^vK 2-y/k 
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^-n - 1 - {-7;V^n^;V) ^=f-;VWt\& 1 - (V"7 ;vJrxi^=? ;V) -2,2- V"7>V~3r 
(cc)/M^Vjj§C^\ 

(10) T;V^^;V^=^/V^ 

( 1 2) T;vW;v*^;H, 
[0032] rg^^-ob Ntf ^/v^j (7)g^S^bT«, Mx-\-£, /M^yvlWcitT^ 

(2)/Nn^VMT-, 

(4) ^P^VjKi\ T/V3^^S*fc«^^nT/V=3f-/VS-C®^$^bfc:T/V=3r7VS ( 
0d;tf^ ^/v^n^/K v^/i^n^/K hy^/v^n^/K 2, 2-i?7;^nx 
^/K 2, 2, 2-MJ77V^-nrc^/v, y-?— ^/v^-n^/v, 2-^/V^-n-l- (^/V 
^n^/V) l - (i^/V^n^/V) -2, 2-^/V^-nrc^V, ^h^r^^ 
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^Mrv\ ^vtf^^ y*b*^, 4y7*b*^, sec-^h^v-, te 

rt-:7>3rv\ 7/V^-np«hde^ x v^/l^n^Hf-^ hy^/l^n^He^ 2, 
/Vtax^^, 2, 2, 2-b])y/^^^b^riy, 7;V^nx^i/, 2 — ^/l^n 
-1— (^/l^n^/l^HSp-;^ l-(v ? ^7V^-n^/k)-2, 2-^/V^~n^h^f 
*Hf-SO*l^>\ ^Hf^HfS^ ^h^^h^>, ^h^^h^i/, ^h^^n 

/V, -fy^ntVK :7^/K 37/l^-ny^VK S^/VsJ-ti^/K hyy/V^ny^VK 2, 
2— S^/loJ-ticr^yi^ 2, 2, 2-bV7^n^;V, 

3ru - 1 - (^/M-ny^/v) =r.^;vi^. t± 1 - (v^/i^J-ny^/v) - 2, 2 - v^/i^ 
(6)V7Vlk 

^f>3r^#/i^^/K ^n/K^ri^/V^wK ^y^n^i/TJ/V/K^/K ^> 
^y#/V*JwK ^y^^TJ/V/K^vK sec-y>^^/V/3^vK tert-^h^-> 

/V^-ta^h^riXyj/V^/V, 2, 2, 2-MJ^/V^-n^hdr^/V^-/V^hdr^/V^ 

(10) T/l^/V-X/V^ 

(11) C ~ 

1 3 

(12) aM^/l^ 
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(15) *fife^ ^y*. ^/Vtf^y^/l^ T/V^v^/VtfwV 

^vK 2, 2— i^/i^na^vK 2, 2, 2-bP7;vtn^f /V, /N-7;vtn3:f /V 

m&mfbti%o),Tjv^^T/v*;vmm7U£. yh^yy^/K ^h^yy^vv^ 

%5^asa£if fetich r/^^s, ^pm/v^i, ^fc^^n^vjm^- 

v\ 2-y^/V^yti7°ntVk^-^v/ N 2-y7k^-n^yn7°tVk^^, 

yny^/y^^y, 3-y/v^-n^yny^/k^-df-iy, 3, 3-^7/^o^n7f/v 
#-^>\ *fc«3-(2-y/V^n^/v)^n^/V^-dr^^^^o K 

naj«f^ ^HfV, -ry^h^f-^, sec-^>^X tert-:/H3rv\ 2-tK^^r^h^r 
v/, #/l^ryyh3rv\ yHr^#/MK— /vyh^r^, ^h^y^/y^-y^H^y, tert 

-y^^/y^wyyh^y, ^yn^dtv^yhdf-^, v/yn^^yh^^, yh^yy 
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h^v-, ^hdri/^hdrv'. ^v^^df-^ ^Hrv^^^ ^yyn/K^b^^, 

^ru^h^y, hVy/^vi^h^y, 2, 2-i^y/v^rvi^h^>, 2, 2, 

y/v^ru^Y^ls, 2—y;v^rn-i—{-7;v^rvi^;v)^Y^r^y, ~^t- 
ui-i^y/v^-u^/v) -2, 2-^^u^h^ym^mfhth^>o). 

( 1 7) i^/V^n^W^^Sr^ 

(2l)T/l^/V#/^~/^^S(mf3\ ^/v^j/v^/v^r^y^ 

{22)Z7ymW^XWM^fhX^\^?uT/V^/V^{$\\Z-\^, v^n:/ufc7K 9 s9 
p:/^vk i/tra^sf-As^ 2-7/v3rui/W7u¥/v, 2-7;vto^o^f;v, 3 

tV5o ) ^ 

(23) y^mW^xmM^fiXh^ ^^^^7/^WM^/^i (^!lx.f^\ V^n^n 
tViofr/Mj^/K 2-7/v3rni/?uzfn\i°/vj)/v^^/v, ^^n7"f/w*M^/v* 

{2A)T;V^;V^^ 

(25) 7/VW/V7^-/H, 

(26) g#^Tt>J:V^^nTy-/^(g^i!bT«, ^p^VJj§H\ T 
h 

(27) rta^(Ti) ~ (Ti6) xmtstbzm: 
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[0034] [>ffcl2] 



S> V 

(T1) (T2) (T3) (T4) 

R T^O r^R T r tO^O RV°* 



(T5) (T6) (T7) (T8) 



>T^NR* ^ T T ^NRX 

R X N^> 



(T9) (T10) (T11) 

RXN^ O.^ R^^ 

(T12) (T13) (T14) 

R r^ N R x R rV- s 

(T15) (T16) 
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/v, ^h^tKn^^f y^t^-zK t°ny^~/K t°-<y^/K txy^v, -r^yv 
ii2o©R T ^-i[^^ot^vy, a^i>i^ hyy^v-^ ^h^y^^^b<^y 

(28) Tn^/«, *fcfi 

(29) S;: -Rd-CO(O) -Re OCT, Rd38£tmef*flfr1BfB<fefc|l!irC*>5o )XM 

[0035] rg^$tbTt>J;v^'7 i nry— /v3£j\ rg#|&jh/ot> «tv ^T^/v^r/vSj , rg^$ 
, rg^$tLTt >ry— /v^^j , rg^£tvob £v ^t^/v^/v^^j 

Tri, i!f)fBrg#£;frTt>j;^Ty-/i^j ^^sM&^UT^^fcb©^ 
[0036] rg^tvok ^/vdr/v^/MJwi^j ©M^StLtiJ, ItflE rg#£;hrob J; 

j^g^S^LT^, B^^fB^M^$tLTtJ:v^T/^^^/^^J(Dg^S^bT(D(l5) rg 
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[0037] mWk^tixh vy^y^j ©ftstLTii, ftflE rg^tvobiv ^t/v^/i^j 
(DmM^t\^X(D (19) rg^+v-obii^yKj 

(2) s^sf^m^xm^nxh x\ ^>^pt;ws, 

(3) ^T(^(aa), (bb\ (cc)^fz.n(dd)Xm^riXhXi^TV—/^m, 

(bbV^^^VJ^^--egm$tl,T^J:V^T/^^^r^(^!Jx.^^\ yh^y, ^h^r^, 

-ry^n/K^v-. y>=3rv\ -ryy>^r^, sec-y>drv\ tert-yWv^ y/v 

^-nyhdf-iy, v^y/v^-nyh^y, hyy/i^f-ny^y, 2, 2-v ? y/i^J-n^Mrv\ 2, 
2, 2-HJy/i^j-n^Hriy, ^/^ti^H 5 ^ 2— y/v^-n-i — (y/v^-ny^- 

/V)^h^>-^^i- (v?7;^n^f;k) -2, 2- ^y/V^ti^h^^^f 

o) 

/v, ^ryyvtw. y*^/K y^VK ^^vk yVtVK -fyyntvv, y^/K y/i^j-n 
y^VK -yy/v^-ny^-zv. byy/v^oy^VK 2, 2— jyy/i^-nj^/K 2, 2, 2-h 
!)7/^o3:fy^ y/i^n^^vK 2-y/v^-n-i- (y/v^-ny^-/v)^^-/v 
^fctti- (iyy/v^-ny^-zv) -2, 2-v ? y/V^-nm^-/V^#if ^,tt§ 0 ) 

(dd)C ~ T;V3cUyi?$-3rZ/^ 

1 3 

(4) T/Vdr/l^VV/JwV^ 

(5) '>^n7^^;P*-^S, 



WO 2006/068163 



30 



PCT/JP2005/023449 



5o 

(7) T/V*;Vj]/V^;vm, 

(8) T;v^x/ti;v^;vm. 

1 3 

(10) ^nT;V^;VT/V^-;V^ 

/Kfr/w^^f/K ^^^/]/;*7/w^/f7K rc^/v^/w^^e^/v^ -j^.^-;v^i;v/^4 
„ v^n^ntVi^/w^-iVK i/^n^^7V^7/W^^/V, ^i3:/nt7v^/v#/v 

y^ ^^/v^y^, ^^e/v^y^^^K, ^^/i^y^s^-^K *fc^t° 
h^^)m<r>, mm, mm, mm, ^tcnm.m^Ayx^^xhx^^6M.^>mmm^ 

Kndf-^t°-<yv ? y^/w^^/v#^fc(f^§ 0 

[0038] rg^§tLT^J;V^^^|SfP^n^^j(DgmS^LT«, ^Jx.fi, 

(1) ^n^VjjjB\ 

(2) T/V=3r/V^, 
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(3) s^v^i/m?izfrfeT/u^i/mx*W&:£tifc.Tsu3c/vm (Mx.lt, 

/K i/~7svjrn^/v, MJ^/i^J-p^/k 2, 2-*J"7sfn^ 

(4) TA-=»3rV^ 

[0039] r\ r\ R 8 , *fc«R 9 ^2{i#fti-^i:t^|W)— M^5^*_L^fcoTJ^ 

o 

[0040] r/NnT;Vn3r^Sj £L-C{£. FlJx.^\ ^^n^V]g^-egm$ix/c^^mi^^4(D 

1 3 

^*fc«hyy^U^v ? ^-dr^^^ t f^^ o 
[0041] R 4b tC*5itS rg^tb^T/^/P-Xj ^L-Ctt, ^3Rafc3fl>b7<DS^l3T/W 



WO 2006/068163 



32 



PCT/JP2005/023449 



^/vmiMx-l-Z, ^yn^>^VK v-yn^vvK ^fciii/^n^T^/V^Sipff 

„ p -?uu^<^Jsv s p-y-h^y-^vvK p-y/u^ru^i^J/u^ i/pv^-y^/v* 

/V3vvS(0'Jx.fi, i^n^^/K ^n^V/K ^c^^n^y^-/^^^if 
£>*u£o )^L<fiXy-/vS(0!lx.fi, y^~/l^S#ff )-Cgm$ttfc^^ 

/V^/kX (0iJx.fi, ^yuyatVK i/yn^^/K -yyci-^r^/K ^fiv^yn^ 
y^/^#s#ff ibtb3 0 )*>IX W^tLT^iVNry— /v-X(0!jx.fi, y^/um^ 

{i0!jx.fi, ^y^jV^rl/, y^^/l^dfiy, ^^n^nWf/^^, ^P7° 

R 4b f^*3ft?>r©^$tl,fcT/^^/^dr^Sji:L-r{i, 0!lx.fi, ^*#C3^^7(Z) 
v/^nT/v^/vS(0!lx.fi, v-yn^ntW, -yyn^^/K ^n^^>/v, £fcfi 

^n^^-;vm^mf btiZo )-kv<fem&£tixh£^Tv—/vm (01ix.fi, y^ 

^>n§o 0Jx.fi, y^/K ^n7nt>, ^n7f;u, ^n^yf;u, Hftfe*/? 

R 4b f^it^rg^$tb-c^j:v^y-/^^y*j^L-cfi, A#^fm0!jx.fi, y 
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^y^f-S^ p-^hn^ydrv-, p-yh^y^/df^ p -7/Vtn7x/^^, 

[0042] m^ntiT/^^y^/^^/^mi K^titl&fiL ^XXf^,: -Rd-C (O) O- 
Re^tJ 1 , Rd^TOete, ±m^tmMX&% 0 ) Xm^fo&^MfoMkVXte 

/V-2-^y-l, 3-v ? ^-=3ryi/^-4-^/^hdr^/V#^/K 5-(tert->^ 
/V)-2-^y-l, 3-iy^yu>-4-4/^h^riy^>/^^/V, T±h^^ 

/V/K^/K -fyy^/V^v^yhdr^/V^/V, 1- (^h^riX^7/V^/V^-^»rch 

-fe^/l^^ri/) ^hdr^/v^^/V, 1 - (^yy^/V^-^v^) rc]>dr^/V/K-/V N ^ 

[0043] Rc rg^tLTt> ^/V^r/V^J *5 XXf rgJfe$*|/Ct>«J;V ^T/V^v^J 

Remits rgm^tL-c^iv^^nry-yvr^ySj ^{j-sgm^LTte, m 

[0044] Rd^itS TT/VdrWySj £LTttMiEtf>fc<Da5^{fe>*U 0*L< WW ^# 

[0045] r^nK^^y J fclyttt, ^frrt-C^S l;:iP*^tit, Jfmn\\&m (I) 
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(1) 

[0046] 13] 



CH 



3 



36 



Y 

o 

(2) -COR 33 

(3) - COO - CR 34 (R 35 ) - OCOR 

(4) -COOR 37 

-To] 



-^^-e^(^[Jx.^j. Med. Chem. 35, 4727 (1992), WO 01/40180^) o ^nK 

^JiK^iego^fOrismD^or^ Jg7# SH^ff- j^i63Sd^i 
[0047] r^^_hfp^$tb5i^j ^b-r«, Ji^tR*^ j^ifi, 

, y^^, m^mi&, ^>m&. v^^yt^, ^/n^ *#i/*jv 

[0048] £fc, ^Kl-tt, ^(I)-e^^^^^tL<^(Z)7 0 nK^jy^\ Stfc}**:*^ 
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[0049] *&mfc^<D0&i,\m£Lx, Tmwk&mtm&toteZo rmm^ 

2-Py:2-try^/V^ 3-Py:3-bT!J^^ 4-Py:4-fc°y i?/>m. Ph:7^/P 
X, Et:3^v^3£, Me:^f;H, n-Prrn-^ntT/l^ i-Pr :^y?n\?;V^ n-Bu: 
n-^f;H, t-Burtert-v^Vl'Ss,, Bn:^^/WS, Ac:T-fc^/V5£, cycpro:^ 
n/ntVVl, cycbu: V^n^^vHik cychex : i^n-^driz/Vii^ etoet : rch^ri^ 
f/H, meoet:^h^r^^^-/VS. f2etoet:2,2-v ? v'/V^-nrcJ>driyrc^-/V^ > f2meoet 
:v ? 7;^n^h^v'xf;l/2 > cycprooet: i/^n7°ntW^;/xf isoproetr-l' 
y7 , n^ d rv'^f/Vl, ms:^^y^*^;l/S, etomet:^h^>y^/V3l^ meomet: 
f2meomet:v ? 7/V^-n^h^rv / ^^/V^, 12etomet:2,2-> ? y r /V^-nrc 

[0050] Dfbl4] 
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[0051] Wbl5] 
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BLj&mmkL,x}^ mox:~m6ox:(Dmmfrbm$Rirz>z.ttfx%z> 0 it&ma 

(2) _hiE(D fr&ttzm&m&fotettu MM&uaz.. sjcs**5o ^s^b-ctt, ^ 

tt, ii^l~5^*(D^H^^B^^o BOSMiXTte, ftj50 < C-Hfol60 < C<£> 

(3) _hfB(2) ^*5it^M^^*fb, a^b^/v^Px., H^^^So 

f;KotfflitLtti, jfimi~5^*o^ffl^^5gjR$tb5o Rs^nmtvxn, 

6) X@6 

X@6iXT, TIB©a43tife (A) 3s£xm&W: (B) £rffll ^r^~e#5 0 

mmik(A) :fc&MU-i6) ^^(1-15)^, ^tt^^, pyyxrvm 

te£^(i-i5) ^^-UTa^l~5^*6Df5Hd^B^tt§o iilMbfcat 
* (M^«30%tK^) tf^fflAiXTte, (1-15) ^*j-LTa^lO~100 

mmm (b) : \\&m ( 1 - 1 6m, (1-15)*, ^jgttsaK * . *-*y ^ (»» 
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*L5 0 ttyX&MffiW, T <Dtim*bLXtt, ^^)(1-15) tettLX 

mni~2omMi<Dmmfabm$i£tiz>a Rs^m&tvxn:. ^-io°c~^7o°c<d 
m.mfrbm$arz>^t&x%z> 0 

7)Xf£7 



r\ r\ r\ x\ y\ joiOTte, mw^WLtmmx&z> 0 1 



[0076] §^£fe2 



[0077] Mb34] 




R 4 — X 
(2-3) 



I S3 
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&$)&^)&irZ>Wf&-b&&&, ^iWR^ Protective Groups in Organic Synthesi 
s 2nd Edition (John Wiley & Sons, Inc.) lcmM,£frlf'M&fetmWJ:jffe\Z. io 

m) ^timztiitik&m (2-i)&m&-rz>-b&x%z> 0 

2) X©2 

3C$k(ffi\x. ^Protective Groups in Organic Synthesis 2nd Edition (John Wiley & So 

ns, inc.) m Kmm^tix\^^mmtmm^mKXox^ it^(2-D^t 
&m (2-2) &wmirz>z.k&x%z> 0 

3) X@3 

it&m (2-4) TFmftmm*. sso^r, (2-1) »^ (2-3 

)^^-*§^^J:«9M5ti-§^^^-e#§o ^»(2-3)©tffltiLTii, 
^(2-l)(^LTM^l~5^i(Dt5H^^W$tt§ 0 ^SiXTf*. 0tRif£t 

m&mtfbtiz> 0 tioffflttLtii, M*(2-i)ntLtagi-5^t© 

«Sffl35^3l^tbS„ ^tt«£iX-Cte, #^tih^^(N, N-v^/v*/v 
i^T5K;£fc^^/K*/i^^K#). 31— ^/^^(^^-/v^— ^/k ^h^t 

mo°c^mi8o°c<Dmmfrhm$ii-z>~btfx^% 0 

4) XfS4 

±&m2tmmttmz£ox, \Y&m (2-4) t^it-^m (2-5) srssat-rs- 

[0078] Mitfe3 
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TIE ^$*x5#ifc £o TMit$ tL^ 0 

[0079] [ffc35] 

O R 2 R 54 OH O R 2 O R 2 

R \..A ,1/ (3-D R V M A N 7 R VA.N 



o. 



rirVv — T T> "I}- 

" Xb (1 -16) CN ^ ^ (3 " 3) CN 

(3-2) ^tt^^, (i - 16) Ht:^ (3-D 
^-hy^tert-^hdrv^K, mfct*/?^ ^ifcfry?^ ^gg-^hy^ ^-hy-^^m 

t\^x^m-io°c~m5ox:<Dmmfrhm$iir%^bfrx^z> 0 

2)X@2 

mmmmm<Dj:mkm&ttmz£<>x, 0-2) t^w^m (3 - 3) & 

[0080] Mit?fe4 

TIE ic^ai^Sfc K £o TMit$ tL3 0 

[0081] Dfb36] 
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O R 2 R 55 SH 9 R 2 < 9 7 R2 

IN if \ ..-i »- , \ vl I 



N 

Y 




^N-^rr- N N i ^ | |f \_Y 1 " 



\^N^ HI R 55 S^N^i IS2 R 55 S^N 

r-M CN CN 

O (1 _ 16) CN (4 . 2) (4-3) 

^5t&3fB«CDXmi^^Jfe^^J:oT, 4t&®3(l- 16)3&^k^ (4-2) 
2)X@2 

Mitfe2fE«c»X@2^|W|#^Sx^J:oT, >fk^ (4-2) frbtt&m (4-3) £ 
[0082] §^fe5 

^ (I) -emZtlZfc&VtHDtt. (5 - 2) *3 (5-4) ^£^^1^3 
[0083] [>fb37] 

9 R 2 



S' -N- T 181 NC N \„ I « 2 CN 



O I) />-Y 1 " A 



NC" "N 




x n CN CN 

° (1-16) (5-D ( 5 - 2 ) 

O R 2 O R 2 



O CN O CN 

(5-3) (5-4) 

K^K R\ R 2 , Y^lFm, tulEIE*i:lnia-efo§o ] 
l)X@l 

>fk^(5-i)tt, x^tt^*, f (i-i6) ^ryfttby^^tfc^T 
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m^m2mm<Dnmtmm^mK iot, (5 - d ^hw&m (5 - 2) & 



~mioox:(Dmmfrhm$i~fZ)~t&x%z> 0 



wmmmm<Dxm2t mm^mK £o-c, \\&m (5-3) t^w^m (5 -4) & 
m~f%z-bftx%z> 0 



&Tmzm£ti%]3mz.£<>x$m£tiz>o 



2) I|S2 



3)X@3 



4) Ig4 



[0084] £*5£8s6 



[0085] Df^38] 




,56 
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1) X@1 

^-^(6-2) ^tt^O#^T^c«##^T, ^^l(l-16)H^ 

m (6-i)&Kj&$&zz.tK£<>Twmirz>z-kft~e%z> 0 it&m (6- d <d^;b*£ 

L-CfS, ^^(1-16) ^LMSl~100^M^*Sffl^^«^^o ^1^3 (6 

2) I@2 

m^m2mm.(DXM2tmm^micx^x, \Y&m (6 - 2) t^hit^-m (6 - 3) & 

[0086] Mit&7 
[0087] Mk39] 

O R 2 R 58_ M 1 O R 2 O R 2 

RV nV N ' yi ^ ^VV Y ~ iVVv 

3 S A N J^ xg1 R-^N^f R— N 

(1-16) (7-2) (7 " 3) 

K^, R\ R 2 , Y^iOTte. tlf|E|Btti!lWia-efet9, R 58 «, r«^^T^J:V>T 
DXfil 

(7-2) te, X^ttl^^K (1 - 16) tik&m (7-1) SrMJS^S 
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ifhti&o Rmusttvxtt. m-io°c~m5o o ccDmmfrhmtR.-r%-t&x%% 0 

2) X@2 
[0088] M5a&8 
[0089] Dfb40] 




k^, r\ r 2 , Y^xTWfe, mmmmtmrnxm, r 59 c(o) retfe^-ob 



1) X@1 

tt&m (8 - 2) i&Mq£T, ^^14^^ ^ , ^1^3 (1-16) (8 - 1 ) 

^(1-16) ^bil^l~lO^S^«5H^^jl^^o mSirLTf*. im\l 

LTtt, ^50°C~^150°C(Df5H^^3l^i-§^t^^§ o 

2) X@2 

Mitfe2fB*OX@2^IH#^fe^ iot, ^1^3 (8 - 2) frh\Y&m (8 - 3) £ 
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[0090] $J5t8s9 

fi TIE ^$ft3:fr8s iao TMit^^o 
[0091] Dfb41] 



Ktp, r\ r\ r\ Y'asitfYtt, ttfisiE^irina-e^o x 3 «, 

, B^mW^, HifjgH\ tPl/X/Mfc—A'tti/. hV°7A'$'V&risX/l> 

Dim 

JSMi^it^R 2 /^ ^(E), 5£(Fh 5£(Gh ^(H)(DV^tb^<D^-efc^^^ 

<b^»(9-i)», TOtt^^, (2-4) iiM^sriiaoti 
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^^#^J$i~£i|^b£><5#S, iScSfcCf^J^J^ Protective Groups in Organic Synthesi 
s 2nd Edition (John Wiley & Sons, Inc.) iZ.mM&frfC-^&W:bmW£jjmz.£<> 
T, Y^doitSl^T^yS^{i2^T^yS^S^«^(#i|x.«\ Boc^fcteCbz 

xi%mtstif'{b&m (9-1) £M3tT3^^-e#3 0 

&2[(l)~(2)]tCj;0,>f^^(2-4)^k^(9-l)^5ti-S^^S-c#5 o 

( 1) ^^(^ll^tf Protective Groups in Organic Synthesis 2nd Edition (John Wiley & 
Sons, Inc.), Tetrahedron 27, 5523 (1971). Aus. J. Chem. 22, 1321 (1969) ^) ld|E 
«$tLTV^^&#i:[^#^&^J;oT, ^^(2-4)OR 2 «g|$«o 

2) X@2 

^^(^IJxL ^Comprehensive Organic transformation, R. C. yn^^, VCH publis 
her Inc., 1989, Bioorg. Med. Chem. Lett. 11, 1993 (2001) , Organic Letters 4, 403 
3 (2002), Organic Letters 5, 4987 (2003), Synlett 128 (2004), J. Am. Chem. Soc. 12 

4, 116847 (2oo2)m)\^^tix^^^mmtmm^m^.x^x^ {ta^ao-D 

frhik&m (9-3) %WmirZ>z.b&X*%% 0 

^[4]^*5(t§R 2 ^, s£(E), 5£(F), s£(g), &(H)<D\^titi*Dm~?fozm&iz 

Mmmmm<DJM3tmmttmz£<>x, ^^0-1)^^^(9-3) 

3) X@3 

mmmmm<Dj:mkm&ttmz£<>x, 0-3) frtbo&m o - 4) & 

[0092] Mit&lO 

^(i)^&h/5te£^©5*>^ ^(10-6), ^(10-8), *5j:tj«^;(io-io)-e^ 

[0093] Mk42] 
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k^, r\ r\ x 3 , Y^trra, mmmmtmmx&z> 0 r 60 », itifeoR 54 cx r 5 

5 S*fc{iR 56 R 57 N^i- 0 ] 

Dlgi 

m&mmmtornitmmttmcZ'zx^ qc&m (2- m^it-^m ao- d 

2) X@2 

^SWJ;i^WO03/104229, Chem. Pharm. Bull. 50, 1163 (2002) ^fB*£ 

^ftmmmtmw^m^ox, \\&m do- -&wm-z> 

~btfX%Z> 0 

3) X@3 

m^m9mm(DXM2tmm^mKx^x, ^^(10-2)3^^3(10-3 

4) x@4 
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i^Miaot, \Y&m (10-3) frh\Y&m (10-5) Sr»Birr5^*s-C#«o 

5) Xg5 

)^M5t«r^^-e^§ o 

6) X@6 

Mitfe5fB«(Z)X@l«klH#^fe^J:o-C, ^^(10-3)^^^(10-7 

7) X@7 

^5t&2|E«(DX©2i:lnl^^^J;oT, ^^(10-7)^^^^(10-8 
)^5t«^^^-e^§ 0 

8) X@8 

JCWtiMx. ^Comprehensive Organic transformation, R. C. 7ti-y?^if, VCH publis 
her Inc., 1989, WO03/104229, WO03/104229 ^) ^fEfc^fcMit&c^tl 
**feiaot, ^1^3 (10-7) frbik&m (10-9) £r$^1-5^as~c£5 o 

^xm^^v^r, Yt^itsimT^y*^«2mT^y^(D«^«g|b/-^ 

^^^^i-^lKHifcS/^ ^Ci^(^r)x.{5\ Protective Groups in Organic Synthesi 
s 2nd Edition (John Wiley & Sons, Inc.) #) {ZLtmL^fltzM^hmW^^^o 
-C\ Y^4oTOl^T^/«fcfi2^T^S^SW^(^!jx.«\ Boc^cteCbz 

#) -e^^H^b-a-^ (io-9) &$^-r5^as-e#5 0 

9) X©9 

M^2fB«OX©2^TO^?i^J;oT, ^1^(10- 9) /NMbl^> (10-1 

0)£r»B£-r5^^-e#5 o 

[0094] wm.mii 

[0095] Mb43] 
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OR 2 OR 2 OR 2 

(10-3) (11-1) ° (11-2) 

O R 2 




(11-3) 

^t/v^^Sj. rg^$;ftrct> J^T/v^/v^Sj , rg^£ti,-obJ;i^Ty— /i^- 
tiXh£\^T;Vr~;vmu ^U^nxhXv^TV— /^Sj, rg^^-obiv^^n 

Dim 

ih-^m (11 - 1) tt, (10-3) ^^^-/V ^-hy>A£r, TOft^iK^ 

lt«, 7kiHt^-hy^ ^bs^^m;^ ^**#y?^ ^^hy 

y^ N hy^/VT5^, ^y^nfcVv^/VT^ hyy^VVT^ 1, 

i/?vl5. 4. 0\^7>T^-7-^^, 1, 5-^Tiflf^a[4. 3. 0]7i~-5-^^, 1, 4- 

v?Tift"v-^a[5. 4. 0]^t^-7-^>\ t°Vi?^, v^/VT^/tfy vV, tb<« 

t^y^^m&^^w bti% o &m<D$immbvx^ ^^(10-3) tc 

kVXtes {b^(io-3) ^*fLM^l^i~^:a!i|liJotBHd^^$tL§ 0 
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2) X@2 

3) X@3 

9mm3wm<oxnu mmmmm^nmi. wmmmm<DTML mmmie. 

oT\ ft&m (11-2) frtbik&m (11-3) Sr»l5ti-5 - i:^-c# £ 0 

4) X®4 

Mit&2fB*<Z)X©2^|ll#/^m^ iot, ^^(11 - 3) frhik&m(ll-4 

[oo96] m^mi2 

^ (I) 1*m&fLZ>te&W<D0*> , 5£ ( 1 2 - 3) 43 it^C (12-5) -C^^tbS^^* 
[0097] Wb44] 




Kt, A\ A 2 , r\ r\ Y^iOTte, ttEBfBftWirCfc!^ S:(12-1)-C^$tb 
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z>tt&®n. nw^9wm<Di\^m o - 3) ^sxxm^mi imm^t^-m u 1 - 3 
Dim 

;£ifc(#!lX.f:£Synth. Commun. 33, 2671 (2003). Tetrahedron Letters 42, 863 (2001 
). Synthesis 926 (1995). Tetrahedron Letters 37, 1095 (1996). J. Org. Chem. 64, 53 
66 (1999). Indian J. Chem., Sect B 35, 141 (1996), $dXXl J. Heterocycl. Chem. 24, 

1313 (1987)^) Kmmi5titzM&mtmmttmz.£<>x, 

&m (12-2) SrK5t^-5r fcj6S-e#5„ 

2) X@2 

Mitfe2fE*cOX@2^|H^/^i^J:oT. >fb^(12-2)j&^b£^»(12-3 
)£Mitx3^^-^§ 

3) X@3 

ifcfifcCtfflfcfifChem. Rev. 95, 2457 (1995). Chem. Rev. 103, 1979 (2003). Chem. 
Rev. 100, 3009 (2000). Organic Process Research & Development 5, 254 (2001). 
J. Med. Chem. 45, 999 (2002). Synthesis 563 (1997). J. Org. Chem. 65, 9001 (200 
0). J. Org. Chem. 64, 4196 (1999). J. Org. Chem. 67, 3904 (2002). Adv. Synth. Ca 
tal. 345, 620 (2003)*5«tt) ! J. Med. Chem. 43, 675 (2000) W) K^M&frlfcWtfet 

4) X@4 

mm^mm^nm 2tmm?£M£ taot, (12-4) frbQ&m (12-5 

[0098] Mit&13 

K.i-£rmi^^ti^mK^xm^ti^ 0 
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[0099] Dfb45] 




a\ a\ r\ r\ m\ Y^&TFwi. mmmntmrnxm, ^(12-1) « 
Dim 

Heterocycl. Chem. 30, 957 (1993). Chem. Pharm. Bull. 42, 237 (1 
994), Aust. J. Chem. 47, 1009 (1994), J. Heterocycl. Chem. 12, 517 (1975) #) K 

mmztifzm&mkmmttmzx^x, it&m (12- m^it-^m (13- d 

2) X@2 

^^(^Ijx. ^Comprehensive Organic transformation, R. C. ^t^i^lF, VCH publis 
her Inc., 1989 W) \^WM^fhX^^WtWihW^3^m^^X^ ^^(13-1) 

frhit&m (13-3) zwm-rzz-t&x^Zo 

3) Ig3 

m&&2mm<DJM2kmmttmz£<>x^ ^^(13-3)^^^(13-4 

[0100] M3s?£l4 
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[0101] Wfc46] 



O R 2 



N 



N 



A \ 



\_v1 



,63 




3 1 



/ 



A 



(13-3) HO / ^ R ^ ( 14 " 1 ) O 7 " ( 14 - 2 ) O 



R' 



63 



a\ a 2 , r\ r\ r 63 , Y^itmsu ttflBiE^iri^a-e^^o ] 
DlSi 

3C$ik(fflX- ^Comprehensive Organic transformation, R. C. yxiy^t^, VCH publis 
her Inc., 1989 ^|E«$^TV^^fei!l^#^)fe^J;oT, fl^^f (13-3) 
d^b-a^fc (14- 1) SrjKat-t-S-^^-e^So 
2)X@2 

M^2fB*OX@2^TO^?i^J;oT, ^^(14-1)^^^^(14-2 
[0102] Mit&15 

[0103] Wk47] 



O R 2 



R 



N 

(13-1) o 

O 



\ v1 




(15-3) °\ 



R 64 R c 

k^, a\ a 2 , r\ r 2 , Y^iOTtt, mmmmtmmx&<9, r 64 o«, rg^tt 




R 64 -X 2 
(15-2) 



IS2 
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1) X@l~X@2 

^Cfi^(^!Jx. ^Comprehensive Organic transformation, R. C. ^xi-y-p^k, VCH publis 
her Inc., (1989), Organic Reactions (New York) 42, 335-656 (1992), Tetrahedron L 
ett. 44, 4873 (2003), :JoJOT. Am. Chem. Soc. 125, 4978 (2003) W) XcWMiSfcX 

^^mmmtmm^m^^x, ^^(i3-i)^k^(i5-3)^3ti-s 

2) X@3 

Mit&2iB*<z)x©2^ m&ttmz. iot, (15-3) frbit&m (15-4 

)^Mitx^^^^-e^§o 
[0104] Mitfeie 

^(i)-e^tb^b^(7)5^, ^(i6-2)-e^tt^^*fcf*^r<D^«, #ij 

[0105] Mk48] 

O R 2 9 R 2 9 R 2 

A \ 63 Igl X~63 ,„„ os V_ 63 

(13-3) H c/ * < 16 " 1 > (16_2) 

dct, a\ a 2 , r\ r\ r 63 , y^uto, mmmmtmmxfoZo ] 

1)X@1 

^fi^(^!lx. ^Comprehensive Organic transformation, R. C. yvi-y^ 7 ^, VCH publis 
her Inc., (1989), J. Org. Chem. 65, 6179 (2000), J. Org. Chem. 58, 6913 (1993), Bu 
11. Chem. Soc. Jpn. 67, 1107 (1994), :&J;7Xj. Org. Chem. 60, 2430 (1995) ^) iCfB 

mtstix\,^wmmtmntf:jjmK£ox, \Y&m (13-3) frt=>\Y&m (16- d & 
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m^m2mm<Djm2tmm^mKXox, ^^(16-1)^^^(16-2 
[0106] wmm7 

[0107] Wb49] 




A\ A 2 , R\ r\ Y^XXfYU, tftmPMbm^VfoV. R 65 C(0) tf/VaJ? 

/V^^/vm^^tiTo ] 
1)31 

^^(^Ux. ^Comprehensive Organic transformation, R. C. ^n^y^^, VCH publis 
her Inc., (1989\ Organic Synthesis Based On Name Reactions And Unnamed Reacti 
ons, A. Hassner^ig, Elsevier Science Ltd., (1994)^) Kt?M£thX\ ^%>Wki£ib\»\ 

mmoT, fta^ (i3- 1) frbtt&m (i7- 1) *W3ttz>z.tftx%z> 0 

r 65 c(o)^ \u&£fiX%£.\^T;v^^jj/V7$~/vm\, ^U^fiXhX^^TV 
itJ?rg^$tbTt)j;v^^aT/^/v^^/^=/vSj^fe§^^ (17-1)0 
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Jtil^(f?!jx.^Protective Groups in Organic Synthesis 2nd Edition (John Wiley 
& Sons, Inc.)^) KWM^tlX^^^mmtmm^mKXoX, R 65 C(0)/^ 

^^mx^it^m (17-D — tmmir^th m*§ 0 

2) Xf£2 

m^m2mm(DiM2tmm^m taot, ( 1 7 - d fabit&m (17-2 

[0108] t^tfel8 
[0109] Dfb50] 




k^, a\ a 2 , r\ r\ r\ x\ y^iw*, mtmrntmrnr-h^o. ^mus 

2 

, R\ R^fc^R^f^S^^^/V^v'S^^i-^-^^L. >fta^(18-2 
)*5J;Wb^(l8-3)^^|B$tt7tCO R 66 {i,>fb^(l8-l)(DCO C 

2 2 

O R 66 ^m^tt7C^B^U JW£W^te, CO R 66 «, 5£:C(O)O-Re0CT, 

2 2 

Rej2, mmmmtmmxh^o )m%m~t 0 ] 

1)X@1 

it&m (18-3) ^ x^^^p, *&s<d#&t, fc&m (is- 1) zik^-mas 

, {b^(l8-l) ^L--CM^l~3^*(Dt5H^^^$^ 0 m^L-T«, 

m^siT/v#y(^gi#yr>^ ^siH-r-y>^ ^^TK^y^^fcf^^m 

^yr>^*x 7k^kT/^y(7K^^y>A^^7K^r:^hy'>^), TkmikT 

/^y(7K*^^hy^A^fc^7K*^^y^A#)^fc{iT/^^^T/^y(tert-^> 
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^^(18-2) fit, TffflK^ttKISrfflV^^ ^Cife(^!lx.^ WO03/027098, W 
000/0658 1, Comprehensive Organic transformation, R. C. Vti-y?^, VCH publi 
sher Inc., 1989 ^|E«$tt^3t^^l^#^^&icl«i;oT^jti-§^i:^-e#§ 



2) ~XM2 

mm^2tm<Di:m2tmm^m^xox, ^^(18-3)^^^^(18-4 



1)X@1 

JtfiWJxm Org. Chem. 58, 879 (1993) #) ^IBtt^^^it&irl^il^^ 

mot, >fb^ (19- 1) fabik&m (19-2) ^M5ti-§^i:^-e^§ o 



^CS^(^!Jx. ^Protective Groups in Organic Synthesis 2nd Edition (John Wiley & So 



nS) inc.)^) Kmm^tix^^^mmtmm^mKXox, ^^(19-2)3^ 



[0110] ®Btifei9 



[0111] [^51] 




'A )m1 



.51 



2) Ig2 
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^/V^^^S^^i-§^(^^^^^^UT«,F!)^Jitert-^^/V^^/V 
, ^-/Vhrn^/V, ^?T5K^/«&f -Oj;5^^«S(Z)^5fe«, tert-^f- 
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[0148] a.(l)-xm£tiZ4k&mtt:, ft¥fe&tpfo&&1rZ>h<D*>i£'§&l. Lfc^ot, Zjl 

^mm^m\ ^K^^x^^m^jr^u^—^im-^o mttzfr 
[0149] ^mmwk&mtexxf^tDy'ti^ysfi^ mftttfo. /k /k r 

[0150] ^(Z)DPP-IV^^«|a*fNffii^#^^^!»^^(D^ 

^B£*©?&ae, Hwmm<Dtfm%. mumntoffl. m^mm^m^mm. m 
[0151] *mw4t&m-±, mmtemm-rzifrfrte. mmmm^t^x, m n 

m, trj^vn, %m, mmm. mm, mm, mmm^&mfhtL, wmun^ 
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[0152] mmti. m*<»i\&m\c&). ^m^mm. mu, mz. &-$-m 

mmfo, *<Dzfvh^yyttitttib<Dm¥mzff&$tizM£, o.i-iooo mg/0 

, 0*L<fcfcl~3OO mg/ 0^10 HU^fcf*2^V>b3HI^^ftT^i-§o % 

0 ~#cm ^ i nns^-rs^^-o^So 
[0153] ^sw^^r*, wm^m^z g w^b-c, sf^f&aesi, 

^mm^mtmmmmt<Dm^m, n^-n^, wt^-K Mmmm, m 

-a\ *mmfc&mmmmz.ttu mmmM&o. oi~iooMasjBv\h,t£fcv\, 
[0154] ^*5, mmmmmMtvx^ ^^r^mm m. ^<Dmm^hmm^fitc 

yV N n^y^yV^fcfi^-^W^^ GI-26257CK JTT-501, MCC-5 
55, YM-440, KRP-297, CS-011^) , a -^;V3^- &$&^M(Wk 

^yyyy#Miit£ij ivk/^k. ^y^o-yy^K yyyy^K yn/v 

yW-^K, h^if^K, T-feb^lKK, yyynfc°y5K\ y^yt°yK^tf>y/V;}wvy 
UTM;T"*?y~K ir^y^K ^y*y~H\ ^yy^K^h GLP-l, GLP — 
lT^n^mdMr-^M'K y^yVvy^fK, SUN-E7001, AVE010, BIM-510 
77, CJC1131#h W>fyfn^^77^- ^vV^Igh 
0 3T^~^M#!k GW-427353B, N- 5984^0 tf5a£tf e>H5» 
[0155] *SM^tt^#lm^^J^bT«, T/VK— ^3»5c#3tf IfiWSI h/M^y^k 
a^/H^y^k if^yy^k y^v^y^k ^-T-i^y^k y-fyv^y^k SK 
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-860, CT-112#) N #7^£#H^-(#!k NGF, NT- 3, BDNFf), PKCPR^ 
M(M, LY-333531#), AGEPS.^J(^!l, ALT946, fcTv^A t^M^^ 
, N-^^^/V^Ti/y^A 7^-^fK (ALT766) , ^ttgliff (#L ^ 

/v, 9*9^y/K y vVy°y/K -r^y'y/K ^T-tf^y/K s^uvy/K x^^y/v 

ti-^^^tV, ^y/Vv'fcV, ^Mvi^tfV, -/v/^^/tV, 7Anv?tVf)f^ 

[0156] jriiGSifSi^bTtt. m^^mmrimmm -t^i^ao, ^zfb^>, 

7x^9*V, ^rlJ-^j^V, ^vVK— /K SR-141716A^), #y/^— if|5@. 
#Sm#H^)#)> alv^h^-^T^-^Mfck yy^hy^h, FPL-15849^ 

i?K isfrtsO^TitK bV?*A'* c 7'7i?K fcKn^nn^TSTfN tKo7^f7 

mm, r^y^vm) , ^/v^^iy^v^T^^mMm, yp/i^yK>\ y 

-Y>^>^K^9 , 77ir^K\ ^yy/Mf b\ ^yy^, tvy~H\ :/y*:=. 

[0157] ^ffl^Jfi, 0*L<fc£GLP- 1, GLP- 17tn^, a -^a^- t?PJ.*3U 
\ f^T-7-^K^J, ^^y^^ffi»J, ^^y^e^Ltt3fe#^J^^-e^o _hfE# 
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[oi58] *mm4k&m*K wmmfflkmfr&tx&mztizm&itt. ^.nh^mm^ 
mm*. mM<Dfflftm&^x&&mmftxi&mx%z> 0 mz. ^^r^vmn 

&mmm)iw,mz.V5ikx%z> 0 
[oi59] mmm 

^xfc>%> 0 

mmm i 

[0160] HJfe^ll 

6-[(3R)-3-T^yt°^y^>-l-^/V]-5-(2-^nn^^^/k)-2-(3-^h^^^ydrv/)- 
3-^^/V-4-^y-4,5-^tK^-3H-t 0 nn[3,2-d]t 0 y^^^-7-^/V^hy/V^^ 

[0161] Wb70] 



tert-^^M(3R)-l-[5-(2-^nn^^^ ? /V)-7-^Ty-2-(3-3zhdf->-^ a; ydrv-)-3-^ 
^/V-4-^^y-4,5-^tKn-3H-t 0 nn[3,2-d]t 0 y5^^-6-^/V]t 0 ^yv ; ^-3--r/H 

h(185 mg)©l,4-i^^p-1^X3 mlMWK4NMM/^yt^>^M5 ml)£r 
*Px.-C25°C-e2B#^«#b^#, 3cM<Z>fb^(170 mg)Sr#fc 




ci 




HCI 



CN 



NHBoc 
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l H NMR (400 MHz, CD OD) 8 7.48-7.41 (m, 1H), 7.36-7.16 (m, 3H), 6.91-6.78 ( 

3 

m, 3H), 6.57-6.49 (m, 1H), 5.69 (s, 2H), 4.06 (q, J= 7.0 Hz, 2H), 3.73-3.60 (m, 2H 
), 3.50 (s, 3H), 3.49-3.42 (m, 1H), 3.10-2.92 (m, 2H), 2.10-1.98 (m, 1H), 1.80-1.7 
0 (m, 1H), 1.65-1.45 (m, 2H), 1.40 (t, J= 7.0 Hz, 3H). 
MS (ESI+) 533(M + +1, 100%) 

[0162] 

6-[(3R)-3-T5yt°^y^^-l-^/V]-5-(2-^nn^^^/V)-l,3-^^/V-2,4-v ? ^-d f - 

y-2,3,4,5-^h^tKn-lH-t°nti[3,2-d]t:°!;5v ; >'-7-^7/^^h!;/V MBM. 
[0163] Mb71] 



'H NMR (400 MHz, CD OD) 8 7.47-7.44 (m, 1H), 7.30-7.16 (m, 2H), 6.65-6.58 ( 

3 

m, 1H), 5.72-5.62 (m, 2H), 3.73 (s, 3H), 3.70-3.61 (m, 1H), 3.51-3.41 (m, 1H), 3.2 
7 (s, 3H), 3.23-3.10 (m, 1H), 3.05-2.97 (m, 2H), 2.13-2.03 (m, 1H), 1.82-1.72 (m, 
1H), 1.63-1.41 (m, 2H). 
MS (ESI+) 427 (M + +l, 88%). 



6-[(3R)-3-T^/t°^y^^-l-^/H-5-(2-^nn^^v ? /V)-2-tKn : 3r^-3-^^-/V-4- 
^y-4,5-v ? tKn-3H-t°nci[3,2-d]t 0 y5v ? ^-7-^/V^hy/V^^^ 




[0164] M1MM3 



[0165] Mk72] 




HCI 
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[0166] 



l H NMR (400 MHz, CD OD) 6 7.47-7.44 (m, 1H), 7.32-7.20 (m, 2H), 6.65-6.60 ( 

3 

m, 1H), 5.67-5.57 (m, 2H), 3.52-3.45 (m, 1H), 3.27-3.15 (m, 2H), 3.26 (s, 3H), 3.0 
9-2.94 (m, 2H), 2.12-2.04 (m, 1H), 1.83-1.75 (m, 1H), 1.66-1.43 (m, 2H). 
MS (ESI+) 413 (M + +l, 93%). 

6-[(3R)-3-T^yfc°^y^^-l-^/V]-5-(2-^nn'<^v?/k)-3-^^/V-2-(^^/^/^ 
^/V)-4-^^y-4,5-^tKti-3H-t°cin[3,2-d]t°y5v ? ^-7-^;/V^^hy7V 
[0167] Wb73] 

CI. 

o 





NHBoc 

l H NMR (400 MHz, CD OD) 5 7.49-7.44 (m, 1H), 7.31-7.17 (m, 2H), 6.63-6.57 ( 

3 

m, 1H), 5.78-5.63 (m, 2H), 3.81 (s, 3H), 3.79-3.68 (m, 1H), 3.58 (s, 3H), 3.37-3.1 

7 (m, 2H), 3.15-3.05 (m, 1H), 3.03-2.92 (m, 1H), 2.15-2.03 (m, 1H), 1.84-1.76 (m, 
1H), 1.67-1.43 (m, 2H). 

MS (ESI+) 475 (M + +l, 100%). 
[0168] mMM5 

6-(3-T5yt°^y> ? ^-l--r/V)-5-(2-^nn- 

fcT y^^>'-2,4(3H,5H)-^>' 
[0169] Dfb74] 



^/V)-l,3-i^^/V-lH-fc 0 np[3,2-d] 





NHBoc 

*H NMR (400 MHz, CD OD) 8 7.43-7.40 (m, 1H), 7.25-7.11 (m, 2H), 6.47-6.42 ( 

3 
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m, 1H), 6.04 (s, 1H), 5.66-5.53 (m, 2H), 3.48 (s, 3H), 3.38-3.28 (m, 2H), 3.25 (s, 3 
H), 2.95-2.85 (m, 2H), 2.81-2.71 (m, 1H), 2.07-1.98 (m, 1H), 1.84-1.73 (m, 1H), 1 
.67-1.49 (m, 2H). 
MS (ESI+) 402 (M + +l, 100%). 
[0170] MMM6 

e-cs-T^yt^y^-i-^/^-s^-^rin-s-^/v^n^^/^-i.s-^^/v-iH- 

t°nn[3,2-d]t 0 y^^^-2,4(3H,5H)-^^ Mm^. 
[0171] Wb75] 




l H NMR (400 MHz, CD OD) 5 7.47-7.43 (m, 1H), 7.04-6.98 (m, 1H), 6.17-6.14 ( 

3 

m, 1H), 6.05 (s, 1H), 5.56 (s, 2H), 3.49 (s, 3H), 3.40-3.21 (m, 2H), 3.27 (s, 3H), 2. 
97-2.70 (m, 3H), 2.08-1.98 (m, 1H), 1.86-1.73 (m, 1H), 1.68-1.46 (m, 2H). 
MS (ESI+) 420 (M + +l, 100%). 
[0172] mMM7 

2-{[6-(3-T^/t°^yv ? ^-l-^/V)-5-(2-^nn^^v ; /V)-7-^T7-3-^^-/V-4-^ 
y-4,5-^tKn-3H-t°nn[3,2-d]t°y^^>'-2--f/H^-drM'<^XT5:K 
[0173] Qffc76] 




*H NMR (400 MHz, CD OD) 8 8.04-7.97 (m, 1H), 7.50-7.41 (m, 2H), 7.32-7.17 ( 
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m, 2H), 7.00-6.91 (m, 2H), 6.67-6.59 (m, 1H), 5.71 (s, 2H), 3.57 (s, 3H), 3.72-3.2 
0 (m, 3H), 3.15-2.97 (m, 2H), 2.15-2.03 (m, 1H), 1.87-1.75 (m, 1H), 1.70-1.42 (m, 
2H). 

MS (ESI+) 532 (M + +l, 100%). 

[0174] ttfett&^m&£TfmmmiwM<Dftmz.m^ mmm8^7o<D^m^m 

[0175] Wb77] 




HCI 



NH 2 





R 2 




R 2 




NC 




NC 

OMe 




F 




NC 

F 


i o 


H 3 C 


5IJ£0!l 1 4 






H 3 C 




O 

H 2 N-T 



[0176] mMM8 

*H NMR (300 MHz, DMSO-d ) 8 8.18 (brs, 3H), 7.86 (d, J = 6.6 Hz, 1H), 7.57 (m, 

6 

1H), 7.43 (t, J = 7.6 Hz, 1H), 6.62 (d, J = 7.9 Hz, 1H), 6.12 (s, 1H), 5.64 (d, J = 16 
.2 Hz, 1H), 5.56 (d, J = 16.2 Hz, 1H), 3.39 (s, 3H), 3.36-3.23 (m, 2H), 3.11 (s, 3H) 
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, 2.92-2.75 (m, 3H), 1.91-1.80 (m, 2H), 1.55-1.51 (m, 2H). 
MS (ESI+) 393(M + +1, 100%). 

l H NMR (400 MHz, CD OD) 8 7.10-7.03 (m, 1H), 6.28-6.25 (m, 1H), 6.02 (s, 1H) 

3 

, 5.58 (s, 2H), 3.47 (s, 3H), 3.41-2.79 (m, 5H), 3.27 (s, 3H), 2.10-1.52 (m, 4H). 
MS (ESI+) 422 (M + +l, 100%). 

*H NMR (300 MHz, DMSO-d ) 8 8.14 (brs, 3H), 7.23-7.18 (m, 1H), 6.95-6.90 (m, 

6 

1H), 6.05 (s, 1H), 5.98-5.94 (m, 1H), 5.40 (d, J = 16.5 Hz, 1H), 5.32 (d, J = 16.5 
Hz, 1H), 3.38 (s, 3H), 3.35-3.23 (m, 2H), 3.11 (s, 3H), 2.86-2.81 (m, 2H), 2.68-2. 
64 (m, 1H), 2.32 (s, 3H), 1.88-1.74 (m, 2H), 1.49-1.44 (m, 2H). 
MS (ESI+) 400(M + +1, 100%). 

'H NMR (300 MHz, CD OD) 8 7.09-6.88 (m, 3H), 6.19 (d, J = 7.5Hz, 1H), 5.93 (s, 

3 

1H), 5.43 (d, J = 16.3 Hz, 1H), 5.36 (d, J = 16.3 Hz, 1H), 3.38 (s, 3H), 3.27-3.21 ( 
m, 2H), 3.14 (s, 3H), 2.89-2.73 (m, 3H), 2.31 (s, 3H), 1.94-1.91 (m, 1H), 1.70-1.4 
9 (m, 3H). 

MS (ESI+) 382(M + +1, 100%). 

l H NMR (300 MHz, CDC1 ) 8 7.64-7.59 (m, 1H), 6.83-6.79 (m, 1H), 6.32 (d, J = 2 

3 

.4Hz, 1H), 5.67 (s, 1H), 5.66 (s, 1H), 5.60 (s, 1H), 3.74 (s, 3H), 3.47 (s, 3H), 3.36 

(s, 3H), 3.03-2.93 (m, 2H), 2.86-2.82 (m, 1H), 2.69-2.61 (m, 1H), 2.52-2.46 (m, 1 

H), 1.88-1.61 (m, 4H). 

MS (ESI+) 423 (M + +l, 100%) . 

^»!|13 

'H NMR (300 MHz, CDC1 ) 8 8.50 (brs, 3H), 7.71-7.65 (m, 1H), 7.07-7.00 (m, 1H 

3 

), 6.57-6.53 (m, 1H), 5.84 (d, J = 16.7 Hz, 1H), 5.73 (s, 1H), 5.64 (d, J = 16.7 Hz, 
1H), 3.59-3.57 (m, 1H), 3.45 (s, 3H), 3.39-3.37 (m, 1H), 3.33 (s, 3H), 3.16-3.09 ( 
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m, 1H), 2.70-2.68 (m, 2H), 2.08-2.06 (m, 1H), 1.80-1.78 (m, 2H), 1.60-1.58 (m, 1 
H). 

MS (ESI+) 411(M + +1, 100%). 

l H NMR (300 MHz, DMSO-d ) 8 8.28 (brs, 3H), 5.91 (s, 1H), 5.08-4.89 (m, 2H), 

6 

3.35 (s, 3H), 3.35-3.28 (m, 2H), 3.21 (s, 3H), 2.99-2.89 (m, 3H), 1.95-1.91 (m, 2H 
), 1.76 (s, 3H), 1.67-1.63 (m, 2H). 
MS (ESI+) 330(M + +1, 100%). 

*H NMR (300 MHz, DMSO-d ) 8 8.07 (brs, 3H), 7.53-7.49 (m, 1H), 7.32-7.24 (m, 

6 

2H), 6.41-6.38 (m, 1H), 6.05 (s, 1H), 5.63 (s, 2H), 3.37 (s, 3H), 3.30-3.19 (m, 2H) 
, 3.14 (s, 3H), 2.82-2.78 (m, 2H), 2.62-2.60 (m, 1H), 1.91-1.87 (m, 1H), 1.71-1.69 

(m, 1H), 1.47-1.45 (m, 2H). 
MS (ESI+) 411(M + +1, 100%). 
[0177] Mb78] 
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O R 2 




F 



[0178] mjfcMl6 

l H NMR (400 MHz, CD OD) 5 7.47-7.43 (m, 1H), 7.22-7.19 (m, 2H), 7.04-7.01 ( 

3 

m, 1H), 6.79-6.75 (m, 2H), 6.18-6.15 (m, 1H), 6.03 (s, 1H), 5.56 (s, 2H), 5.01 (s, 2 
H), 3.73 (s, 3H), 3.47 (s, 3H), 3.40-2.73 (m, 5H), 2.12-1.52 (m, 4H). 
MS (ESI+) 526 (M + +l, 100%). 

l H NMR (400 MHz, CD OD) 6 7.49-7.43 (m, 1H), 7.32-7.27 (m, 1H), 7.18-7.15 ( 

3 

m, 1H), 7.08-7.03 (m, 1H), 5.91 (s, 1H), 3.50 (s, 3H), 3.40-3.30 (m, 1H), 3.12 (s, 3 
H), 3.11-3.00 (m, 2H), 2.80-2.66 (m, 2H), 2.01-1.92 (m, 1H), 1.68-1.59 (m, 1H), 1 
.50-1.30 (m, 2H). 
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MS (ESI+) 384 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 5 8.58-8.56 (m, 1H), 8.36-8.33 (m, 1H), 8.25-8.17 ( 

3 

m, 2H), 8.12-8.07 (m, 1H), 7.90-7.84 (m, 1H), 7.46-7.42 (m, 1H), 7.05-6.99 (m, 1 
H), 6.27-6.23 (m, 1H), 6.13 (s, 1H), 5.93 (s, 2H), 5.56 (s, 2H), 3.50 (s, 3H), 3.40-3 
.30 (m, 2H), 3.01-2.92 (m, 2H), 2.89-2.77 (m, 1H), 2.10-2.03 (m, 1H), 1.92-1.81 ( 
m, 1H), 1.75-1.53 (m, 2H). 
MS (ESI+) 547 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 8 8.04-8.01 (m, 2H), 7.67-7.63 (m, 1H), 7.54-7.50 ( 

3 

m, 2H), 7.44-7.40 (m, 1H), 7.03-6.98 (m, 1H), 6.24-6.20 (m, 1H), 6.11 (s, 1H), 5.5 
6 (s, 2H), 5.39 (s, 2H), 3.51 (s, 3H), 3.40-3.30 (m, 2H), 3.00-2.91 (m, 2H), 2.85-2. 
79 (m, 1H), 2.10-2.02 (m, 1H), 1.90-1.80 (m, 1H), 1.72-1.53 (m, 2H). 
MS (ESI+) 524 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 6 7.48-7.44 (m, 1H), 7.06-7.01 (m, 1H), 6.22-6.19 ( 

3 

m, 1H), 6.07 (s, 1H), 5.55 (s, 2H), 3.45 (s, 3H), 3.40-3.28 (m, 2H), 3.00-2.92 (m, 2 
H), 2.85-2.77 (m, 1H), 2.11-2.01 (m, 1H), 1.90-1.81 (m, 1H), 1.82-1.53 (m, 2H). 
MS (ESI+) 406 (M + +l, 100%). 
[0179] Mb79] 
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mmmm^ r 3 



nmwzi c(0)nh 2 
mmmzz l — & » 

* HN-N 

mmmz3 c(0)och 3 
mmmz4 c(0)och 2 ch 3 

HWJ25 C(0)N(CH 3 ) 2 

o 



mM2e 



mmzs 



\ 



HCI 



FT 



mm3o j-nh 



o 




* H 

O 



OH 



NH OH 



OH 



o Vo W 

<° O 



[0180] Hife#!j21 

*H NMR (400 MHz, CD OD) 5 7.47-7.43 (m, 1H), 7.30-7.17 (m, 2H), 6.49-6.44 ( 

3 

m, 1H), 5.69 (s, 2H), 3.57 (s, 3H), 3.30 (s, 3H), 3.18-2.90 (m, 5H), 2.08-1.99 (m, 1 
H), 1.77-1.68 (m, 1H), 1.55-1.35 (m, 2H). 
MS (ESI+) 445 (M + +l, 59%). 
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! H NMR (400 MHz, CD OD) 8 7.49-7 .42 (m, 1H), 7.30-7.21 (m, 2H), 6.58-6.54 ( 

3 

m, 1H), 5.76 (s, 2H), 3.29 (s, 3H), 3.10-2.75 (m, 3H), 3.05 (s, 3H), 2.53-2.32 (m, 2 
H), 1.98-1.85 On, 1H), 1.62-1.49 (m, 1H), 1.40-1.16 (m, 2H). 
MS (ESI+) 470 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 8 7.47-7.43 (m, 1H), 7.29-7.21 (m, 2H), 6.47-6.43 ( 

3 

m, 1H), 5.75 (s, 2H), 3.94 (s, 3H), 3.54 (s, 3H), 3.32 (s, 3H), 3.10-2.81 (m, 4H), 2. 
72-2.62 (m, 1H), 1.96-1.89 (m, 1H), 1.61-1.54 (m, 1H), 1.40-1.25 (m, 2H). 
MS (ESI+) 460 (M + +l, 100%). 

l H NMR (400 MHz, CD OD) 8 7.47-7.44 (m, 1H), 7.29-7.17 (m, 2H), 6.47-6.43 ( 

3 

m, 1H), 5.79-5.69 (m, 2H), 4.43-4.34 (m, 2H), 3.56 (s, 3H), 3.35 (s, 3H), 3.17-2.7 
2 (m, 5H), 2.07-1.97 (m, 1H), 1.72-1.63 (m, 1H), 1.48-1.30 (m, 2H), 1.43-1.38 (m, 
3H). 

MS (ESI+) 474 (M + +l, 100%). 
mMM25 

*H NMR (400 MHz, CD OD) 8 7.47-7.44 (m, 1H), 7.30-7.20 (m, 2H), 6.56-6.52 ( 

3 

m, 1H), 5.72-5.68 (m, 2H), 3.42 (s, 3H), 3.27 (s, 3H), 3.27-3.20 (m, 1H), 3.16-3.1 
1 (m, 6H), 2.95-2.85 (m, 3H), 2.08-1.99 (m, 1H), 1.76-1.68 (m, 1H), 1.50-1.30 (m, 
3H). 

MS (ESI+) 473 (M + +l, 100%). 

mmm26 

l H NMR (400 MHz, CD OD) 8 7.46-7.43 (m, 1H), 7.30-7.20 (m, 2H), 6.55-6.50 ( 

3 

m, 1H), 5.79-5.60 (m, 2H), 3.91-3.62 (m, 8H), 3.40 (s, 3H), 3.27 (s, 3H), 3.27-3.1 
0 (m, 1H), 2.97-2.75 (m, 3H), 2.05-1.95 (m, 1H), 1.78-1.63 (m, 1H), 1.54-1.25 (m, 
3H). 

MS (ESI+) 515 (M + +l, 100%). 
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! H NMR (400 MHz, CD OD) 8 7.46-7.43 (m, 1H), 7.29-7.20 (m, 2H), 6.53-6.48 ( 

3 

m, 1H), 5.69 (s, 2H), 3.71-3.59 (m, 4H), 3.50-2.78 (m, 5H), 3.44 (s, 3H), 3.34-3.2 
6 (m, 3H), 2.09-1.93 (m, 5H), 1.78-1.68 (m, 1H), 1.65-1.38 (m, 2H). 
MS (ESI+) 499 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 8 7.39-7.34 (m, 1H), 7.22-7.11 (m, 2H), 6.50-6.43 ( 

3 

m, 1H), 5.67-5.52 (m, 2H), 4.48-3.80 (m, 4H), 3.55-3.47 (m, 3H), 3.35 (s, 3H), 3.3 
0-3.10 (m, 2H), 2.85-2.11 (m, 5H), 1.69-1.41 (m, 4H). 
MS (ESI+) 485 (M + +l, 100%). 

l H NMR (400 MHz, CDC1 ) 8 7.39-7.36 (m, 1H), 7.21-7.10 (m, 2H), 6.46-6.42 (m, 

3 

1H), 5.69 (d, J= 17 Hz, 1H), 5.61 (d, J= 17 Hz, 1H), 3.58 (s, 3H), 3.35 (s, 3H), 3.3 
2-3.27 (m, 2H), 3.08-3.03 (m, 1H), 2.91-2.83 (m, 2H), 2.78-2.60 (m, 2H), 1.85-1.1 
6 (m, 4H), 1.10-1.02 (m, 1H), 0.61-0.56 (m, 2H), 0.31-0.27 (m, 2H). 
MS (ESI+) 499 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 8 8.46 (brs, 3H), 7.37-7.33 (m, 1H), 7.25-7.10 (m, 2H 

3 

), 6.60 (brs, 1H), 6.52-6.42 (m, 1H), 5.72-5.50 (m, 2H), 3.56-3.42 (m, 1H), 3.49 (s, 
3H), 3.40-3.13 (m, 4H), 3.32 (s, 3H), 2.88-2.72 (m, 2H), 2.12-1.98 (m, 1H), 1.96- 
0.99 (m, 15H). 
MS (ESI+) 541 (M + +l, 100%). 

mmmsi 

'H NMR (400 MHz, CDC1 ) 8 8.70-8.33 (brs, 3H), 7.38-7.34 (m, 1H), 7.22-7.10 ( 

3 

m, 2H), 6.91-6.77 (brs, 1H), 6.43-6.36 (m, 1H), 5.74 (d, J= 16 Hz, 1H), 5.50 (d, J= 
16 Hz, 1H), 4.51 (m, 1H), 3.49 (s, 3H), 3.32 (s, 3H), 3.28-3.18 (m, 2H), 2.83-2.74 
(m, 2H), 2.53-2.30 (m, 2H), 2.09-1.90 (m, 3H), 1.81-1.60 (m, 6H). 

MS (ESI+) 499 (M + +l, 100%). 
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MS (ESI+) 519 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 6 8.43 (brs, 3H), 7.39-7.33 (m, 1H), 7.23-7.13 (m, 2H 

3 

), 6.60-6.53 On, 1H), 5.74-5.52 (m, 2H), 4.47-2.53 (m, 11H), 3.50-3.31 (m, 6H), 2. 

20-1.22 (m, 8H). 

MS (ESI+) 529 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 5 7.40-7.35 (m, 1H), 7.21-7.13 (m, 2H), 6.50-6.45 (m, 

3 

1H), 5.78-5.52 (m, 2H), 4.27-4.15 (m, 1H), 3.98-3.14 (m, 7H), 3.53-3.49 (m, 3H), 
3.35-3.33 (m, 3H), 2.94-2.82 (m, 1H), 2.75-2.65 (m, 1H), 2.13-1.38 (m, 8H). 

MS (ESI+) 529 (M + +l, 100%). 

M1MM35 

! H NMR (400 MHz, CD OD) 8 7.51-7.45 (m, 1H), 7.31-7.18 (m, 2H), 7.03 (q, J= 5 

3 

.4 Hz, 1H), 6.53-6.45 (m, 1H), 5.81-5.65 (m, 2H), 4.69-4.56 (m, 1H), 3.57 (s, 3H), 
3.32 (s, 3H), 3.21-2.67 (m, 5H), 2.13-1.82 (m, 3H), 1.80-1.69 (m, 1H), 1.67 (d, J= 
5.4 Hz, 3H), 1.66-1.22 (m, 10H). 
MS (ESI+) 616 (M + +l, 45%). 
[0181] Wb80] 
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[0182] H«!j36 

'H NMR (400 MHz, CDC1) 5 7.37-7.31 (m, 1H), 7.00-6.90 (m, 1H), 6.32-6.25 (m, 

3 

1H), 5.63-5.50 (m, 2H), 3.53-3.28 (m, 3H), 3.45-3.33 (m, 6H), 3.28-3.03 (m, 6H), 
2.82-2.65 (m, 2H), 2.21-2.10 (m, 1H), 1.81-1.40 (m, 3H). 
MS (ESI+) 491 (M + +l, 100%). 

'H NMR (400 MHz, CDC1 ) 6 8.50 (brs, 3H), 7.37-7.31 (m, 1H), 6.95-6.85 (m, 2H 

3 

), 6.25-6.18 (m, 1H), 5.62 (d, J= 17 Hz, 1H), 5.46 (d, J= 17 Hz, 1H), 3.58-3.40 (m, 
1H), 3.47 (s, 3H), 3.38-3.20 (m, 2H), 3.32 (s, 3H), 3.01 (s, 3H), 2.82-2.72 (m, 2H) 
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, 2.20-1.41 (m, 4H). 

MS (ESI+) 477(M + +1, 100%). 

*H NMR (400 MHz, CDC1 ) 6 8.59 (brs, 3H), 7.38-7.31 (m, 1H), 7.02 (brs, 1H), 6. 

3 

93-6.87 (m, 1H), 6.25-6.13 (m, 1H), 5.63 (d, J= 17 Hz, 1H), 5.44 (d, J= 17 Hz, 1H) 
, 3.61-3.53 (m, 1H), 3.45 (s, 3H), 3.31 (s, 3H), 3.38-3.20 (m, 2H), 3.03-2.95 (m, 1 
H), 2.83-2.73 (m, 2H), 2.23-1.62 (m, 4H), 0.93-0.83 (m, 2H), 0.74-0.58 (m, 2H). 
MS (ESI+) 503 (M + +l, 100%). 

l H NMR (400 MHz, CDC1 ) 8 8.52 (brs, 3H), 7.41-7.35 (m, 1H), 7.00-6.89 (m, 1H 

3 

), 6.78 (brs, 1H), 6.30-6.16 (m, 1H), 5.78-5.62 (m, 1H), 5.49-5.38 (m, 1H), 3.59-3. 
21 (m, 5H), 3.52 (s, 3H), 3.33 (s, 3H), 2.88-2.71 (m, 2H), 2.21-1.45 (m, 4H), 1.16- 
1.04 (m, 1H), 0.65-0.49 (m, 2H), 0.38-0.25 (m, 2H). 
MS (ESI+) 517 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 6 8.60 (brs, 3H), 7.41-7.30 (m, 1H), 6.96-6.83 (m, 1H 

3 

), 6.77 (brs, 1H), 6.28-6.10 (m, 1H), 5.75-5.33 (m, 2H), 4.59-4.42 (m, 1H), 3.49 (s 
, 3H), 3.40-3.19 (m, 2H), 3.33 (s, 3H), 2.84-2.66 (m, 2H), 2.54-2.33 (m, 2H), 2.22 
-1.91 (m, 3H), 1.87-1.50 (m, 6H). 
MS (ESI+) 517 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 8 8.50 (brs, 3H), 7.37-7.33 (m, 1H), 6.93-6.89 (m, 2H 

3 

), 6.30-6.23 (m, 1H), 5.64 (d, J= 17 Hz, 1H), 5.45 (d, J= 17 Hz, 1H), 3.79-3.58 (m, 
4H), 3.55-3.22 (m, 3H), 3.51 (s, 3H), 3.36 (s, 3H), 3.34 (s, 3H), 2.89-2.69 (m, 2H) 
, 2.18-1.43 (m, 4H). 
MS (ESI+) 521 (M + +l, 100%). 

*H NMR (400 MHz, CDC1 ) 6 8.57 (brs, 3H), 7.51 (brs, 1H), 7.41-7.29 (m, 1H), 6. 



WO 2006/068163 



111 



PCT/JP2005/023449 



95-6.83 (m, 1H), 6.21-6.11 (m, 1H), 5.67 (d, J= 17 Hz, 1H), 5.44 (d, J= 17 Hz, 1H) 
, 4.31-3.97 (m, 2H), 3.51-3.12 (m, 3H), 3.45 (s, 3H), 3.29 (s, 3H), 2.82-2.69 (m, 2 
H), 2.11-1.35 (m, 4H). 
MS (ESI+) 545 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 5 7.49-7.44 (m, 1H), 7.08-7.00 (m, 1H), 6.29-6.24 ( 

3 

m, 1H), 5.64 (d, J= 17 Hz, 1H), 5.58 (d, J= 17Hz, 1H), 3.57 (s, 3H), 3.30 (s, 3H), 2. 

30-1.25 (m, 23H). 

MS (ESI+) 613 (M + +l, 100%). 

l H NMR (400 MHz, CDC1 ) d 7.38-7.33 (m, 1H), 6.97-6.89 (m, 1H), 6.33-6.24 (m, 

3 

1H), 5.72-5.49 (m, 2H), 4.00-3.62 (m, 8H), 3.50-3.34 (m, 6H), 3.45-2.62 (m, 5H), 
2.19-1.49 (m, 4H). 
MS (ESI+) 533 (M + +l, 100%). 
[0183] Mb81] 
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[0184] H»!j45 

'H NMR (300 MHz, DMSO-d ) 8 8.79 (d, J = 4.0 Hz, 1H), 8.04 (brs, 3H), 7.88 (d, 

6 

J = 7.5 Hz, 1H), 7.60 (t, J = 7.7 Hz, 1H), 7.46 (t, J = 7.5 Hz, 1H), 6.62 (d, J = 7.5 
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Hz, 1H), 5.69 (d, J = 16.3 Hz, 1H), 5.59 (d, J = 16.3 Hz, 1H), 3.36 (s, 3H), 3.24-3. 
19 (m, 1H), 3.15 (s, 3H), 2.94-2.73 (m, 4H), 1.92-1.90 (m, 1H), 1.70-1.67 (m, 1H), 
1.46-1.23 (m, 3H), 0.74-0.68 (m, 2H), 0.58-0.53 (m, 2H). 
MS (ESI+) 476(M + +1, 100%). 

l H NMR (300 MHz, DMSO-d ) 8 8.96 (d, J = 7.5 Hz, 1H), 7.99 (brs, 3H), 7.90-7.8 

6 

7 (m, 1H), 7.61 (m, 1H), 7.45 (t, J = 7.4 Hz, 1H), 6.62 (d, J = 7.7 Hz, 1H), 5.70 (d, 
J = 16.5 Hz, 1H), 5.59 (d, J = 16.5 Hz, 1H), 4.39-4.31 (m, 1H), 3.37 (s, 3H), 3.26- 
3.19 (m, 1H), 3.15 (s, 3H), 2.92-2.83 (m, 3H), 2.26-2.23 (m, 2H), 2.03-1.87 (m, 3 
H), 1.74-1.62 (m, 3H), 1.42-1.23 (m, 3H). 
MS (ESI+) 490(M + +1, 100%). 

'H NMR (400 MHz, CD OD) 8 7.76-7.73 (m, 1H), 7.57-7.52 (m, 1H), 7.44-7.38 ( 

3 

m, 1H), 6.76-6.72 (m, 1H), 5.81 (d, J= 17 Hz, 1H), 5.73 (d, J= 17 Hz, 1H), 3.60-3. 
53 (m, 4H), 3.53 (s, 3H), 3.38 (s, 3H), 3.28 (s, 3H), 3.14-3.11 (m, 1H), 2.92-2.85 ( 
m, 2H), 2.76-2.68 (m, 2H), 1.99-1.84 (m, 1H), 1.78-1.59 (m, 1H), 1.51-1.13 (m, 2 
H). 

MS (ESI+) 494 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 8 5.16-5.01 (m, 2H), 3.47-3.41 (m, 2H), 3.44 (s, 3H) 

3 

, 3.34 (s, 3H), 3.29-3.22 (m, 1H), 3.12-3.03 (m, 2H), 2.94-2.87 (m, 1H), 2.17-1.77 
(m, 3H), 1.77-1.73 (m, 3H), 1.64-1.50 (m, 1H), 0.87-0.79 (m, 2H), 0.64-0.58 (m, 
2H). 

MS (ESI+) 413 (M + +l, 100%). 

'H NMR (400 MHz, CD OD) 8 5.15-5.02 (m, 2H), 3.60-3.52 (m, 4H), 3.48-3.06 ( 

3 

m, 5H), 3.47 (s, 3H), 3.37 (s, 3H), 3.34 (s, 3H), 2.14-2.05 (m, 1H), 1.96-1.78 (m, 3 
H), 1.76-1.73 (m, 3H), 1.66-1.55 (m, 1H). 
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MS (ESI+) 431 (M + +l, 100%). 

*H NMR (400 MHz, CD OD) 5 7.80-7.75 (m, 1H), 7.60-7.53 (m, 1H), 7.47-7.41 ( 

3 

m, 1H), 6.83-6.78 (m, 1H), 5.87 (d, J= 17 Hz, 1H), 5.73 (d, J= 17 Hz, 1H), 4.21-4. 
07 (m, 2H), 3.47 (s, 3H), 3.30 (s, 3H), 3.25-2.76 (m, 5H), 2.11-1.98 (m, 1H), 1.78- 
1.35 (m, 3H). 

MS (ESI+) 518 (M + +l, 100%). 

l H NMR (400 MHz, CD OD) 8 7.90-7.86 (m, 1H), 7.26-7.19 (m, 1H), 6.59-6.55 ( 

3 

m, 1H), 5.84 (d, J= 17 Hz, 1H), 5.73 (d, J= 17 Hz, 1H), 3.65-3.55 (m, 4H), 3.53 (s, 
3H), 3.41 (s, 3H), 3.37 (s, 3H), 3.14-2.76 (m, 5H), 2.11-2.01 (m, 1H), 1.81-1.71 ( 
m, 1H), 1.61-1.38 (m, 2H). 
MS (ESI+) 512 (M + +l, 100%). 
M1MM52 

'H NMR (400 MHz, CD OD) 5 7.92-7.85 (m, 1H), 7.27-7.20 (m, 1H), 6.60-6.53 ( 

3 

m, 1H), 5.87 (d, J= 17 Hz, 1H), 5.74 (d, J= 17 Hz, 1H), 4.23-4.10 (m, 2H), 3.49 (s, 
3H), 3.40-2.82 (m, 5H), 3.30 (s, 3H), 2.12-2.02 (m, 1H), 1.71-1.37 (m, 3H). 
MS (ESI+) 536 (M + +l, 100%). 
[0185] [^82] 
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O R 2 




[0186] M1MM53 

l H NMR (300 MHz, DMSO-d ) 8 8.15 (bs, 3H), 7.51-7.48 (m, 1H), 7.32-7.21 (m, 

6 

2H), 6.43 (d, J = 6.8 Hz, 1H), 5.63 (d, J = 16.6 Hz, 1H), 5.55 (d, J = 16.6 Hz, 1H), 
3.66 (s, 3H), 3.36-3.16 (m, 2H), 3.16 (s, 3H), 2.96-2.72 (m, 3H), 1.92-1.90 (m, 1H 
), 1.62-1.60 (m, 1H), 1.25-1.22 (m, 2H). 
MS (ESI+) 436(M + +1, 100%). 

*H NMR (300 MHz, DMSO-d ) 8 8.18 (bs, 3H), 7.87 (d, J = 6.8 Hz, 1H), 7.60 (t, J 

6 

= 7.5 Hz, 1H), 7.44 (d, J = 7.5 Hz, 1H), 6.78-6.76 (m, 1H), 5.74 (d, J = 16.4 Hz, 1 
H), 5.63 (d, J = 16.4 Hz, 1H), 3.64 (s, 3H), 3.22-3.18 (m, 2H), 3.15 (s, 3H), 3.01-2 
.95 (m, 2H), 2.68-2.66 (m, 1H), 1.96-1.92 (m, 1H), 1.63-1.61 (m, 1H), 1.41-1.32 ( 
m, 2H). 

MS (ESI+) 427(M + +1, 100%). 
[0187] Dffc83] 



WO 2006/068163 



116 



PCT/JP2005/023449 




NH 2 



mtmm^ 


R 3 






^-N(CH 3 ) 2 


2 HCI 




CH 2 OCH 3 


HCI 




Br 


CF 3 C0 2 H 


HWJ58 


F 


CF3CO2H 




CH 3 


HCI 




CHO 


CF3CO2H 


H»J61 


CH 3 C(0) 


CF3CO2H 




f-0~ oMe 


CF 3 C0 2 H 



[0188] mmm55 

'H NMR (300 MHz, DMSO-d) 6 10.01-9.87 (m, 1H), 8.35-8.17 (m, 3H), 7.51 (d, 

6 

J = 7.7 Hz, 1H), 7.32-7.18 (m, 2H), 6.34-6.21 (m, 1H), 5.65-5.56 (m, 2H), 4.42-4. 
26 (m, 2H), 3.67 (s, 3H), 3.55-3.36 (m, 2H), 3.15 (s, 3H), 2.91-2.60 (m, 3H), 2.79 ( 
s, 6H), 2.01-1.49 (m, 4H). 
MS (ESI+) 458(M + +1, 56%). 

'H NMR (300 MHz, DMSO-d ) 8 8.12 (brs, 3H), 7.49 (d, J = 7.5 Hz, 1H), 7.31-7.2 

6 

2 (m, 2H), 6.31-6.28 (m, 1H), 5.63-5.53 (m, 2H), 4.55-4.51 (m, 2H), 3.70 (s, 3H), 
3.65 (s, 3H), 3.50-3.47 (m, 1H), 3.17 (s, 3H), 3.08-3.05 (m, 1H), 2.79-2.75 (m, 3H 
), 1.94-1.91 (m, 1H), 1.56-1.35 (m, 3H). 



WO 2006/068163 



117 



PCT/JP2005/023449 



MS (ESI+) 446(M + +1, 10%). 

*H NMR (300 MHz, CDC1 ) 8 9.25 (brs, 3H), 7.44-7.36 (m, 1H), 7.18-7.04 (m, 2H 

3 

), 6.44-6.39 (m, 1H), 5.68 (s, 2H), 3.83 (s, 3H), 3.46-3.60 (m, 1H), 3.37 (s, 3H), 3. 
22-3.04 (m, 3H), 2.70-2.64 (m, 1H), 2.12-1.94 (m, 1H), 1.68-1.42 (m, 3H). 
MS (ESI+) 482(M + +1, 48%). 

l H NMR (300 MHz, CDC1 ) 8 7.40-7.37 (m, 1H), 7.20-7.16 (m, 2H), 6.51-6.48 (m, 

3 

1H), 5.79 (d, J = 16.5 Hz, 1H), 5.57 (d, J = 16.5 Hz, 1H), 3.62 (s, 3H), 3.46-3.44 ( 
m, 1H), 3.37 (s, 3H), 3.34-3.32 (m, 1H), 3.14-3.09 (m, 1H), 2.87-2.85 (m, 2H), 1.8 
6-1.62 (m, 4H). 
MS (ESI+) 420(M + +1, 61%). 

*H NMR (300 MHz, DMSO-d ) 8 8.07 (brs, 3H), 7.50-7.47 (m, 1H), 7.29-7.19 (m, 

6 

2H), 6.30-6.28 (m, 1H), 5.58 (d, J = 16.1 Hz, 1H), 5.49 (d, J = 16.1 Hz, 1H), 3.61 
(s, 3H), 3.16 (s, 3H), 3.07-3.04 (m, 2H), 2.91-2.65 (m, 3H), 2.31 (s, 3H), 1.93-1.9 
0 (m, 1H), 1.57-1.54 (m, 1H), 1.25-1.15 (m, 2H). 
MS (ESI+) 416(M + +1, 100%). 

l H NMR (300 MHz, CDC1 ) 8 10.12 (s, 1H), 7.51 (brs, 3H), 7.38-7.35 (m, 1H), 7.2 

3 

4-7.11 (m, 2H), 6.44 (d, J = 6.2 Hz, 1H), 5.73-5.69 (m, 2H), 3.79 (s, 3H), 3.49-3.4 
4 (m, 1H), 3.39 (s, 3H), 3.23-3.20 (m, 1H), 3.03-2.78 (m, 3H), 1.90-1.55 (m, 4H). 
MS (ESI+) 430(M + +1, 85%). 

l H NMR (300 MHz, CDC1 ) 8 7.91 (brs, 3H), 7.39-7.36 (m, 1H), 7.21-7.13 (m, 2H 

3 

), 6.38 (d, J = 7.5 Hz, 1H), 5.70 (s, 2H), 3.44 (s, 3H), 3.37 (s, 3H), 3.31-3.27 (m, 1 
H), 3.20-3.17 (m, 2H), 3.06-2.94 (m, 2H), 2.53 (s, 3H), 2.15-1.85 (m, 2H), 1.65-1. 
54 (m, 2H). 
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MS (ESI+) 444(M + +1, 100%). 

*H NMR (300 MHz, CDC1 ) 8 7.38-7.36 (m, 1H), 7.26-7.19 (m, 4H), 6.96-6.89 (m, 

3 

2H), 6.52-6.49 (m, 1H), 6.66-5.52 (m, 2H), 3.84 (s, 3H), 3.39 (s, 3H), 3.19-3.15 ( 
m, 1H), 3.09 (s, 3H), 3.04-2.46 (m, 4H), 1.80-1.40 (m, 4H). 
MS (ESI+) 508(M + +1, 100%). 
[0189] Mk84] 




[0190] MMM63 

l H NMR (300 MHz, DMSO-d ) 8 8.33 (s, 1H), 8.31 (brs, 3H), 7.50 (d, J = 6.6 Hz, 

6 

1H), 7.33-7.21 (m, 2H), 6.49 (d, J = 6.6 Hz, 1H), 5.64 (d, J = 17.0 Hz, 1H), 5.56 (d 
, J = 17.0 Hz, 1H), 3.56-3.54 (m, 1H), 3.42 (s, 3H), 3.26-3.19 (m, 1H), 3.08-2.87 ( 
m, 3H), 1.96-1.93 (m, 1H), 1.75-1.72 (m, 1H), 1.52-1.43 (m, 2H). 
MS (ESI+) 397(M + +1, 100%). 

'H NMR (300 MHz, DMSO-d ) 8 8.40 (s, 1H), 8.21 (brs, 3H), 7.58-7.53 (m, 1H), 
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7.20-7.13 (m, 1H), 6.19 (s, 1H), 6.05-6.01 (m, 1H), 5.60 (d, J = 16.8 Hz, 1H), 5.52 
(d, J = 16.8 Hz, 1H), 3.42 (s, 3H), 3.31-3.16 (m, 2H), 2.91-2.84 (m, 2H), 2.73-2.6 
7 (m, 1H), 1.92-1.79 (m, 2H), 1.55-1.47 (m, 2H). 
MS (ESI+) 390(M + +1, 100%). 

*H NMR (300 MHz, DMSO-d ) 8 8.28 (brs, 4H), 7.57-7.52 (m, 1H), 7.19-7.12 (m, 

6 

1H), 6.14-6.09 (m, 1H), 5.60 (d, J = 17.0 Hz, 1H), 5.53 (d, J = 17.0 Hz, 1H), 3.42 
(s, 3H), 3.23-3.21 (m, 1H), 3.01 (s, 3H), 3.00 (s, 3H), 2.96-2.94 (m, 2H), 2.79-2.7 
6 (m, 2H), 1.90-1.88 (m, 1H), 1.70-1.67 (m, 1H), 1.35-1.30 (m, 2H). 
MS (ESI+) 461 (M + +l, 100%) . 

*H NMR (300 MHz, DMSO-d ) 8 8.23 (s, 1H), 8.19 (brs, 3H), 7.58-7.53 (m, 1H), 

6 

7.20-7.13 (m, 1H), 6.19-6.15 (m, 1H), 5.56 (s, 2H), 3.69-3.55 (m, 6H), 3.48-3.41 ( 
m, 2H), 3.41 (s, 3H), 3.22-3.17 (m, 1H), 3.00-2.96 (m, 2H), 2.81-2.79 (m, 2H), 1.9 
0-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.35-1.33 (m, 2H). 
MS (ESI+) 503(M + +1, 100%). 
[0191] Mk85] 




CF 3 C0 2 H 



S0 2 Me 
C(0)NH 2 
CN 
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[0192] 

*H NMR (300 MHz, DMSO-d ) <5 8.02 (brs, 3H), 7.61-7.56 (m, 1H), 7.24-7.18 (m, 

6 

1H), 6.65-6.61 (m, 1H), 5.55 (s, 2H), 3.69 (s, 3H), 3.64 (s, 3H), 3.53-3.50 (m, 1H) 
, 3.27-3.17 (m, 2H), 3.08-3.03 (m, 1H), 2.96-2.93 (m, 1H), 1.97-1.95 (m, 1H), 1.7 
8-1.75 (m, 1H), 1.49-1.45 (m, 2H). 
MS (ESI+) 493 (M + +l, 100%) . 

*H NMR (300 MHz, DMSO-d ) 8 8.34 (s, 1H), 8.21 (s, 1H), 7.99 (brs, 3H), 7.61-7 

6 

.56 (m, 1H), 7.25-7.17 (m, 1H), 6.48-6.44 (m, 1H), 5.54 (s, 2H), 3.54-3.51 (m, 1H) 
, 3.42 (s, 3H), 3.27-3.21 (m, 2H), 3.11-3.07 (m, 1H), 2.97-2.94 (m, 1H), 1.97-1.95 
(m, 1H), 1.79-1.77 (m, 1H), 1.51-1.47 (m, 2H). 
MS (ESI+) 458(M + +1, 100%). 

*H NMR (300 MHz, DMSO-d ) 8 8.03 (brs, 3H), 7.61-7.55 (m, 1H), 7.24-7.17 (m, 

6 

1H), 6.54-6.50 (m, 1H), 5.54 (s, 2H), 3.59 (s, 3H), 3.55-3.53 (m, 1H), 3.29-3.22 ( 
m, 2H), 3.12-3.08 (m, 1H), 2.95-2.93 (m, 1H), 1.96-1.94 (m, 1H), 1.79-1.77 (m, 1 
H), 1.49-1.47 (m, 2H). 
MS (ESI+) 440(M + +1, 100%). 

[0193] mmm7o 

6-[(3S)-3-T5/t°^y^^-l-^/V]-5-(2-^aa-5-7/V^n^^v?/k)-l,3-v ; ^^/V 
-2,4-^^y-2,3,4,5-^h7tKn-lH-t 0 nn[3,2-d]t 0 y5v > ^-7-^7/V^hy/V 

mm 

[0194] Dffc86] 
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MS (ESI+) 445 (M + +l, 100%). 
[0195] mtfoM71 

6-[(3R)-3-T57fc°^y^^-l-^/V]-5-(2-^nn^^^/V)-l,3-^^/W2,4-^=3r 
y-2,3,4,5-^h^tKn-lH-t°ati[3,2-cl]t' > y^v ? ^-7-^7/^V^ -ThV^J^^. 
[0196] Mk87] 




6-[(3R)-3-T5/t^yv > ^-l-^/V]-5-(2-^nn^^> ? /V)-l, 3-^^^-2,4 
-^^y^.S^.S-^h^tKn-lH-^nnCS^-dJ^y^^-T-^/V^dr^U— h 
i& (53 mg)\Z.lN7km^hy?^7kWMl ml), Ml ml), T^tKn^Xl 

ml)^P^.T80°C-e3B#rHW#b/t o ££j£*§^25°C^£PU TKSrAn^T^^ 

*H NMR (400 MHz, CDC1 ) 6 ppm 7.41-7.38 (m, 1H), 7.22-7.13 (m, 2H), 6.42-6.3 

3 

8 (m, 1H), 5.67 (d, J= 17 Hz, 1H), 5.58 (d, J= 17 Hz, 1H), 3.65 (s, 3H), 3.27 (s, 3H) 
, 3.20-3.13 (m, 1H), 3.05-2.95 (m, 1H), 2.93-2.85 (m, 1H), 2.83-2.75 (m, 1H), 2.6 
4-2.54 (m, 1H), 1.83-1.73 (m, 1H), 1.64-1.52 (m, 1H), 1.40-1.25 (m, 2H). 
MS (ESI+) 445 (M + +l, 100%). 

[0197] mmmitm^mcm^ M^ir^it^m^mmm72(D^^)^^tc 0 

[0198] 

3-T5/-5-[(3R)-3-T5/t°^yv ? y-l-^'/V]-l-(2-ynci^<^/V)-4-^T/ 
-lH-fc°t2— /V-2-#/MK3r>V— h m^fcM. 
[0199] Dffc88] 
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EtO 




H 2 N 



CN 'NHBoc 
MS (ESI+) 402 (M + +l, 100%). 
[0200] M1MM73 

6-[(3R)-(3-T^yfc°^y^^-l-^/V)-5-(2-^ai3^^/V)-7-tKi3^iy-l,3-^^ 
/V-lH-t 0 t3t3[3,2-d]t 0 U5^-2,4(3H,5H)-> ? ^-^ M^/l^ng^jg 
[0201] Dffc89] 





N ^ ^ CF 3 C0 2 H 
NH 2 

"NHBoc 

tert-^/V{(3R)-l-[5-(2-^nn^^v ? /V)-7-fcKndrv'-l , 3-^^/^-2,4-^^ 
y-2,3,4,5-^h^tKn-lH-t°ai3[3,2-d]t°y^^^-6-^]fc°^yv ? ^-3-^r/H^7/V/^ 
K54 mg)(O^Pn*;^(l mOSSSRl^ MJ7/^t2g^SI(1.5 m\)&Mz.X^U'?2 

*H NMR (300 MHz, DMSO-d ) 8 ppm 8.27 (s, 1H), 7.90 (brs, 3H), 7.49-7.45 (m, 1 

6 

H), 7.28-7.18 (m, 2H), 6.29-6.26 (m, 1H), 5.48 (s, 2H), 3.60 (s, 3H), 3.18-3.08 (m, 
2H), 3.14 (s, 3H), 2.98-2.72 (m, 3H), 1.87-1.85 (m, 1H), 1.66-1.64 (m, 1H), 1.33- 
1.31 (m, 2H). 

MS (ESI+) 418(M + +1, 100%). 

[0202] 

6-[(3R)-3-T^yt 0 ^Uv ; ^-l-^/V]-5-(2-^nci-5-y/V^-n-<^^ ; 7V)-7-v' 
Ty-4-^y-4,5-^fcKn-3H-fc°nn[3,2-d]fc°y5> ? ^-2-^/V^=3rv'^— h 
[0203] Mk90] 
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3i^/k3-T5y-5-{(3R)-3-[(tert-^>^i/^/V^^/V)T5y]t°-<yv ? ^-l--r/H-l- 
(2-^nn-5-^/V^-n^<^/V)-4-iXTy-lH-t: 0 n— h(104 mg) 
<D*£^-^/— /H$HI10(4 ml)88£fc:, ^T/^W^VKnO DfeOPfcTSMf ^9 
0°C-ei5H#^*Pf^a#Lfc o SJJS^Sr«£E*3ftL. ^Dn^^pi-C|f fflUfc 

mm^mfc^m^~t^M<D^^m\:&m(\w m g )^#fc 0 

MS (ESI+) 459(M + +1, 13%). 

[0204] mmmimmco^m^mc MJ^ir^t^m^hmmm75^76co^m^f^ 

[0205] H»!j75 

6-[(3R)-3-T^yt°^y^>-l-yl]-5-(2-^til3^^/V)-7-^h^v/-l,3-> ? ^/k-lH 
-fc 0 rin[3,2-d]t 0 y5v ? ^-2,4(3H,5H)-> ? ^-^ hy^/V^ng^:^ 
[0206] Mk91] 




'H NMR (300 MHz, CDC1 ) 8 ppm 7.40-7.37 (m, 1H), 7.22-7.12 (m, 2H), 6.39-6.3 

3 

6 (m, 1H), 5.84 (d, J = 17.4 Hz, 1H), 5.49 (d, J = 17.4 Hz, 1H), 3.77 (s, 3H), 3.70 ( 
s, 3H), 3.42-3.33 (m, 2H), 3.37 (s, 3H), 3.13-3.10 (m, 1H), 2.96-2.88 (m, 2H), 1.8 
7-1.64 (m, 4H). 
MS (ESI+) 432 (M + +l, 100%) . 
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6-[(3R)-3-T5yt°^y^^-l-^/V]-5-(2-^nn-5-77^n^>'^7V)-2,3-v ? ^^/V 
H:-^y^,5-5^^-3H-li , nn[3,2-d]t , y5^-7-^/l^J?^hy/W 
[0207] Mfc92] 

O PO- F O PO- F 

CN NHBoc CN NH 2 

X H NMR (300 MHz, DMSO-d ) 8 8.27 (brs, 3H), 7.57-7.53 (m, 1H), 7.21-7.14 (m, 

6 

1H), 6.39-6.34 (m, 1H), 5.54 (d, J = 17.4 Hz, 1H), 5.48 (d, J = 17.4 Hz, 1H), 3.47 
-3.44 (m, 1H), 3.40 (s, 3H), 3.25-3.15 (m, 2H), 3.05-3.01 (m, 1H), 2.94-2.87 (m, 1 
H), 2.53 (s, 3H), 1.94-1.92 (m, 1H), 1.79-1.77 (m, 1H), 1.52-1.48 (m, 2H). 
MS (ESI+) 429(M + +1, 100%). 
[0208] ##091 

tert-^7H(3R)-l-[2,2-^^T7-l-(^^/V^^)lf^7V]t 0 ^y^^-3--r7H^/W^^ 
[0209] Dfb93] 



NC CN 



NC^ ^CN 

BocHN, 



O 



Kii.8 g )(D^y— M350 miMm&80°c-e3mmWtWU 

*H NMR (400 MHz, CDC1 ) 6 ppm 4.60-4.48 (m, 1H), 4.18-4.03 (m, 1H), 3.94-3.8 

3 

0 (m,lH), 3.77-3.61 (m, 1H), 3.59-3.35 (m, 2H), 2.61 (s, 3H), 2.12-2.00 (m, 1H), 1 
.98-1.86 (m, 1H), 1.82-1.68 (m, 1H), 1.68-1.50 (m, 1H), 1.46 (s, 9H). 
MS (ESI+) 323 (M + +l, 40%). 
[0210] ##0!)2 
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^J-JV 3-T5y-54(3R)-3-[(tert-^>^i/^/V^^/V)T57]t 0 ^yv ? ^-l-^/V}-l-(2 
-^nn^^/V)-4-v-7V-lH-fc°n— /V-2-% /V-R^y]/— V 
[0211] Mk94] 

NC^ ^CN NCX XN 



BocHN 




tert-^^M(3R)-l-[2,2-^^T/-l-(^^/V^^-)t^/V]t°^y^^-3--f/H^/W^ 
K15 g)<?M y?xis<;— M28 ml)?§ffc N 2-^nn^y^;V7^(1.7 mO^Px. 
-OMM^Wdo 5B#rHl#, 2-^DD^y^T^(2.8 mO^JPxT^fb^lOl^rW 

^a^h^y^^—(^^/mm^^= 5/l~l/l)^J;«9m^bfc 0 #£>*ufcK 
j£$ll^3(9.82 g)^Tirh^(90 mM^^U ^#y->^(6.2 g\ ^u^mm^M 
1.5 mD^Px.Teor-eSUt^^b^o S^^25°C^^L, Tk^PxTgl^ 

ML xk*^^-hy->A(60%, 780 mg^Px, ^25^ ^#fib&^iB#^# 
Ut a SJS^«^^?P^bT^^'>A^K^^Px.TB^^^-/V-ettt±iL, 

MS (ESI+) 502 (M + +l, 100%). 
[0212] ###!|3 

tert-^M(3R)-l-[5-(2-^nn^^^/V)-7-^Ty-3-^^/V-2-(^^-/^^-)-4-^- 
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^y-4,5-^tKn-3H-t 0 nn[3,2-d]t°y$^^-6-^/V]t 0 ^y^^-3-^r/H^;/W^— h 
[0213] Wb95] 




'MmnmM.T, ^^/V3-T^y-5-{(3R)-3-[(tert-^>dr^/V^-/V)T5y]t°^y 
^^-l-^/Vhl-(2-^nn^^v ! /V')-4-v'Ty-lH-t 0 n— /l^-2-*7VaJ?^l>— h (260 

mg)©try^^^e(2.5 mOW/wyft-xr^- h (71 M 1) , ^Bfc&y^(i43 m 
g)&tiax.x. i30°cx3mmMmmwvtc o ^Mm^2b°c\a^m\^fz.wm±Mm\^ 

^(2.5 ml)^P^.-C0°C^^L. H?>fb^/K65 ju 1) ^TbT25°C^#mLT4H# 

m$r>])*^*9&?v^hy97>(— (^=3r^/^^/V=5/l~l/l)-e»^L 
T.^J®(D^^(250 mg)^#fc 0 

*H NMR (400 MHz, CDC1 ) 6 7.41-7.36 (m, 1H), 7.23-7.08 (m, 2H), 6.49-6.40 (m, 

3 

1H), 5.71 (d, J= 17.0 Hz, 1H), 5.61 (d, J= 17.0 Hz, 1H), 3.80-3.69 (m, 1H), 3.52 (s 
, 3H), 3.50-3.42 (m, 1H), 3.04-2.91 (m, 3H), 2.68 (s, 3H), 1.88-1.76 (m, 1H), 1.74 
-1.50 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 543 (M + +l, 100%). 
[0214] 0^M4 

tert-y^7V{(3R)-l-[5-(2-ynn^^^7V)-7-->-Ty-3-y^/V-2-(y^/^/V*— ;V 
)-4-^y-4,5-^tK£*-3H-t°nti[3,2-d]t°y^^ 

[0215] Dffc96] 
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CI- 



o 



/ \ " ^A^N , 

N > O I II />-N > 



CN NHBoc "O CN NHBoc 

tert-^/H(3R)-l-[5-(2-^nn^^^/V)-7-v^Ty-3-^^/V-2-(^^-/V^^-)-4- 

— h(230 mg)<D*#y—M2 ml\ g^^(0.7 ml), tK(0.25 va[)m^W^.K^>^^T>m. 
^-hyr>^-27K^P^(139 mg)^Px.-C50°C^#?ab, 30%i!§^Hfekl!tzk(0.29 ml)£r 

Iff, 6or-e4^ram#bfc 0 jw&SK £CfciftR«>«*&u *-??5fc#u Mffi 

MS (ESI+) 575 (M + +l, 46%). 
[0216] ##0!I5 

tert-7^M(3R)-l-[5-(2-^an^^v ; /V)-7-^T/-2-tKndrv/-3-^^/V-4-^-dr 
[0217] Qffc97] 

CL CI 





HO 



tert-y^/v {(3R)-l-[5-(2-y n o^y^;v)-7-^T/-3-^f ;W2-(^f /WV*^ 

/^^-^^y^^-^tKn-sH-^nnta^-di^y^^^-e-^/Ht^y^^-s-^r/H^ 

/V/^y— K100 mg)(D^yy— /Hi ml)^^lN7K^k^-hy^^(l ml)^Bx.T, 80 

witHLfc, ^jg^fp^TK-e^^gt^hy^^-e^M, ^jee 

= l/l)^J:«9*tBi-^i-e^M^b^(81 mg)^fife@#:^L-C#fc 0 
MS (ESI+) 513 (M + +l, 40%). 
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[0218] ###!|6 

tert-^7M(3R)-l-[5-(2-^nn^^^/V)-7-^Ty-l,3-^^7V-2,4-v ; ^-^y-2 ) 3 
4,5-^h^tKn-lH-fc°nn[3,2-d]t°y5^-6-^/V]t 0 ^yv?>'-3--l'/H^7/W^— h 
[0219] Dfb98] 



tert-^^M(3R)-l-[5-(2-^nn^^>?/V)-7-v^T/-2-tKn^v / -3-^^/V-4-^-=3r 
y-4,5-^tKn-3H-t°nn[3,2-d]t°y^^-6-^/V]t 0 ^y^^-3-^/H^/W^— Kl 
.3 g)<DN, N-^^/^/UJ^T^mm^^V^M700 mg), 3^^/^(0.34 ml) 

'H NMR (400 MHz, CDC1 ) 5 7.42-7.38 (m, 1H), 7.25-7.13 (m, 2H), 6.56-6.48 (m, 

3 

1H), 5.69 (d, J = 16.5 Hz, 1H), 5.59 (d, J = 16.5 Hz, 1H), 3.76 (s, 3H), 3.75-3.65 ( 
m, 1H), 3.50-3.41 (m, 1H), 3.35 (s, 3H), 3.01-2.84 (m, 3H), 1.89-1.78 (m, 1H), 1.6 
9-1.45 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 527 (M + +l, 100%). 



N-(l-{(3R)-3-[(tert-y>^iy^7/V^^/V)T5y]t 0 ^yv ; ^-l-^/H-2,2-v ? ^ 




[0220] ###!|7 



[0221] Dfk99] 
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tert-^^M(3R)-l-[2,2-^^Ty-l-(^^/V^^)t^/V]t°^yv ; ^-3-^r/H^7/W^ 

ki.3 g)<D^?;—M3o mimm^ w^&jvtt^/vmm&i&.z g \ vv^ 

'H NMR (400 MHz, CDCl ) 5 5.76 (brs, lH), 4.58 (brd, lH), 4.27 (q, J= 7.1 Hz, 2 

3 

H), 4.15 (dd, J= 1.0, 5.2 Hz, 2H), 3.84-3.79 (m, 1H), 3.69-3.58 (m, 2H), 3.40-3.30 
(m, 1H), 3.28-3.18 (m, 1H), 2.05-1.95 (m, 1H), 1.89-1.79 (m, 1H), 1.74-1.63 (m, 
1H), 1.60-1.49 (m, 1H), 1.45 (s, 9H) 1.32 (t, J= 7.1 Hz, 3H). 
MS (ESI+) 378 (M + +l, 10%). 
[0222] ###!|8 

N-(l-{(3R)-3-[(tert-^>^^7J7V^^/V)T5y]t°^y^^-l-^/Vh2,2-^iyTy^- 
;V)-N-(2-^nn^y^;k)^!J i/> ^f- jv^-^y- ;v 
[0223] lit 100] 



N-(l-{(3R)-3-[(tert-^>^^/V^^/V)T5/]t:°^yv ; ^-l--r/V}-2,2-v ; ^T/lf 
=-;V)^yy^ ^/^^MZOO mg), 2-^nn-<^/V:/n^K(0.15 ml), fcmZ>V 
^(330 mg)(DTirh^(4 ml)^^^25°C^24B#^il#bfc 0 SJ^^tK^JP^T 

mm^^xMmu mmm^ik^xm^u mm^-hv^j^xmmu sm, m 




BocHN 




CQ 2 Et 
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MS (ESI+) 502 (M + +l, 25%). 
[0224] ###!|9 

3-T^7-5-{(3R)-3-[(tert-^>drv'^/V^^/V)T5y]t^yv ? ^-l-^/H-l-(2 
-:?nn^^/v)-4-^T/-lH-fc 0 n— /v^-yu— h 
[0225] MklOl] 



BocHN 




N-(l-{(3R)-3-[(tert-^>^^/V^^/V)T5/]t°^yv ; ^-l-^/V}-2,2-v > ^T7^ 
^/V)-N-(2-^nn^y^;V)^!J^y rc^-/v^^^/v(320 mg)(Z)7"b7tKn77^(5 
ml)2§»0°C^i;PU **Hb^hy^(33 mg)^Px., 25°C{Z.^-U^^bmm 

1^/(300 mg)^#fc 0 

l H NMR (400 MHz, CDC1 ) 6 7.40-7.35 (m, 1H), 7.21-7.09 (m, 2H), 6.57-6.49 (m, 

3 

1H), 5.47-5.30 (m, 2H), 4.07 (q, J = 7.0 Hz, 2H), 3.76-3.64 (m, 1H), 3.40-3.30 (m 
, 1H), 3.00-2.82 (m, 3H), 1.87-1.74 (m, 1H), 1.72-1.46 (m, 3H), 1.41 (s, 9H), 1.07 
(t, J= 7.0 Hz, 3H). 
MS (ESI+) 502 (M + +l, 29%). 
[0226] ##0!|1O 

tert-^/V [(SR^l-d^-^^/V^^-^^y^.S^^-^h^tKn-lH-^ntitS^ 

-d] t°y ^> ? >'-6--r/v)t o -<y v 

[0227] Dfbl02] 
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/W^— K300 mg)^7K(2 ml). }ft«(4 ml)^Bx.T, 140°C-eif #bfc Q 3B#^m. 0 
Uf±.MWl^tc 0 nhflt^m^-tert-y^/WJtl— 7$*— K372 mg\ 

^-^(5 mi), mnmmTkm-rbvv^mmis mi)^n;t-c, ^nxsmmmwi^t^ 

*H NMR (400 MHz, DMSO-d ) 5 ppm 11.07 (s, 1H), 6.90 (d, J= 8.0 Hz, 1H), 5.44 ( 

6 

s, 1H), 3.71-3.53 (m, 2H), 3.47-3.35 (m, 1H), 3.31 (s, 3H), 3.19 (s, 3H), 2.76-2.65 
(m, 1H), 2.62-2.53 (m, 1H), 1.85-1.65 (m, 2H), 1.57-1.28 (m, 2H), 1.44 (s, 9H). 
MS (ESI+) 378 (M + +l, 100%). 
[0228] #^ Mil 

tert-^^/VKSR^l-K^-^nn^^/^-l^-^^/V^^-v^^y^.S^^-^h 
^tKn-lH-^nnCs^^^y^^^-e-^/Vlt^y^^-S-^/H^/W^—h 
[0229] Dffcl03] 
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tert-^^VV [(3R)-l-(l,3-l?^/^-2A-^tty-2,3A,5-Th7t\?u-lH-}l°tiu[3, 
2-flt°V^^-6-4^)t°^yi?l/-3-4M*^<*— h(60 mg), 

^K(32 ix 1), jftm^VVMU mg)(DN,N-> ? ^/V^7V^T^K(2 ml)^fe^?U-e20# 
*H NMR (400 MHz, CDC1 ) 5 7.39-7.36 (m, 1H), 7.18-7.07 (m, 2H), 6.51-6.42 (m, 

3 

1H), 5.67 (d, J = 16.8 Hz, 1H), 5.59 (s, 1H), 5.56 (d, J = 16.8 Hz, 1H), 3.85-3.74 ( 
m, 1H), 3.48 (s, 3H), 3.36 (s, 3H), 3.12-3.03 (m, 1H), 2.82-2.62 (m, 3H), 1.80-1.4 
7 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 502 (M + +l, 100%). 
[0230] ###!|12 

tert-y^U {l-^^-^nn-S-^V^n^^/^-l^-v'^/^^-^dry^.S^ 
,5-^h^hKn-lH-t°i3n[3 ) 2-d]t 0 y$v ? ^-6-^/V]fc 0 ^yv ? ^-3---r/H^/WV— h 
[0231] Mkl04] 





NHBOC Mi_m 

NHBoc 

*H NMR (400 MHz, CDC1 ) 8 7.38-7.30 (m, 1H), 6.92-6.83 (m, 1H), 6.22-6.13 (m, 

3 

1H), 5.62 (d, J = 17.0 Hz, 1H), 5.61 (s, 1H), 5.52 (d, J = 17.0 Hz, 1H), 3.85-3.72 ( 
m, 1H), 3.48 (s, 3H), 3.35 (s, 3H), 3.14-3.03 (m, 1H), 2.83-2.64 (m, 3H), 1.79-1.4 
5 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 520 (M + +l, 100%). 
[0232] 0^\13 
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tert-^^7M(3R)-l-[5-(2-^nn^^^/V)-7-^T/-2-(3-^hdr>^^^y^>^)-3-^ 
^/V-4-^^y-4,5-^tKn-3H-fc°nn[3,2-d]t o y5i^^-6-^/V]fc°^y^^-3-^/H 

[0233] Dfbl05] 




tert-y^/V {(3R)-l-[5-(2-^n n^^H-^TZ-a-^^-^f^V*;: 
/W^- KllO mg), /V(31 ju 1) , ^Mfc&y^A(39 mg)<DN, N-v^ 

^/v^/^t^k(2 mi)^^5or-eiB#r H m#b^ 0 Rmmm^mfumt 

6 mg)^efe@^^LT#fc 0 
MS (ESI+) 633 (M + +l, 100%). 
[0234] 14 

tert-y^/V{(3R)-l-[2-[2-(T^7^/V^^/V)y^7^^]-5-(2-ynn-<^>?/V)-7->' 
T7-3-y^/V-4-^^y-4 ) 5-^tKP-3H-t°nn[3,2-d]t°y^^>'-6-^/Ht 0 ^yv ; y- 

3-^r/H^/w^y— h 

[0235] Dffcl06] 
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MS (ESI+) 632 (M + +l, 100%). 
[0236] ##^!I15 

[0237] Mkl07] 




H 2 N 



v ? ^^-/V^/V^^v^K(250 ml), M25 ml)<D?il^|§^aert-:/^/M(3R)-l-[5-(2-y 
an^^^/V)-7-^T/-l,3-^^/V-2,4-^^y-2,3,4,5-^h7t:Kn-lH-t 0 rici[ 
3,2-d]t°y^^>--6-^/Ht 0 ^y^y-3-^/H^/WV-Kl7.9g)i:^^yy^(4.7 g) 
^PX., ^^-ea©^b^K^^K(30-35%^«, 17 mO^lTL, 25°C-ei5B#r B W 

<Dlt&mi5.6 g )^^feT^/V^T^^bT#fc 0 
MS (ESI+) 545 (M + +l, 100%). 
[0238] ###!J16 

tert-^^{(3R)-l-[5-(2-yna^^^)-l,3-^^7V-2,4-^^-y-7-(lH-^h 

^yVv-s-^/^^^^^-^h^tKn-iH-t^a^^-^^y^^-e-^/^t^y^^-s 

[0239] Wbl08] 
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tert-y^M(3R)-l-[5-(2-^nn^^^/V)-7-^T/-l ) 3-v ? ^^-/V-2,4-v > ^-^ry-2 ) 
3,4,5-^h9tKn-lH-T^nn[3,2-d]l^y^^>'-6-^/l']fc p ^y^^-3->r/H^/WV— h 
(250 mg)(DN,N-v ? ^^-/V^/V^T5K(4 ml)^^^^M;^AT> ? K(154 mg)t^tT 
ls*e=z#Ml25 mg)^Px.-C150°C-e8B#r B W#bfc o ^y<W^K(154 mg)^t{b 

ti/^^vmi25 mg)&mM^x£b\£6mmmwuii 0 Rf^mm^25°c^^m, i 
7K«^hy>^-e^M, 5ja«, ^j±r«^bfc 0 rnhfit-nm^, hplc^^ 

T*tMi-^^ir-e^M^^^(23 mg)«r efeH#r^L-C#^o 
MS (ESI+) 570 (M + +l, 100%). 
[0240] 0^M17 

tert-:/^/M(3R)-l-[5-(2-^nn^:^/V)-l^^ 

a-l-^/V^/V^^/V)-2,3,4,5-^h^tKn-lH-t 0 na[3,2-d]t°y^^-6-^/V]t 0 ^y 
[0241] Dffcl09] 




tert-^/V{(3R)-l-[7-(T5/^/V^—/V)-5-(2-^nn^>-i^/V)-l, 3-^^/^-2,4 

-^^y^^^.s-^h^tKn-iH-^nnD^-dj^y^^-e-^/Ht^y^-s-^/i- 

K12.6 g\ 2,5-> ? yhdr^b7tKn^7^(150 ml)^25°C-e$i#U Sfrffc; 
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MS (ESI+) 595 (M + +l, 100%). 
[0242] 0^M18 

^/V 64(3R)-3-[(tert-7>^^^/V^^/V)T5/]t°^yv ? ^-l-^/H-5-(2-^nn^< 
,3-^^/V-2,4-v?;^y^ 

[0243] Mb 110] 




tert-y^7P {(SR^l-^^-^nin^^/^-l.S-^^/V^^-v'^y-T-ClH-t 0 
nn-W/k#/k^/V)-2,3A5-^h7tKn-lH^^ 

^>--3-^/H^/W^— K410 mg)<D*?S— M5 mlMmlZ.1-hVV^h^y} i X28 
/vmwi, 0.2 ml)^Px.-C60°C-e2B#^*#L^ o ^^^25^ 

380 mg)^afeT^/V^T^i:L-C#fc 0 
MS (ESI+) 560 (M + +l, 100%). 
[0244] ###!|19 

tert-y^-/^ {(3R)-l-[5-(2-^nn^<^^/V)-l ,3-i?^/l/-7-(^/^D ly-A-^;V^j;V 
#-/v)-2,4-^^y-2,3,4,5-^b9tKn-lH-t 0 nn[3,2-d]t°y^> ? ^-6--r/V]t 0 ^y 
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[0245] tffclll] 




6-{(3R)-3-[(tert-^h^^7k^-/k)T^y] fc°^y vV- W/H-5-(2-^tm-<^ 

Jj/Vtf^miUO mg)0N, N-v^^/WvWnT^KXS mlMwlZ.1 -fcKn^^^y 
hUry— Ml 17 mg\ l-O-^^/VT^/^ntV^-S-^^/^/V^^-f^K £Bfcfi( 
147 mg). hy^^-/VT5V(0.21 ml), ^71^^(63 ^ l)^Px.-C25 o C-C20B#^a#b 

r£T^JBtf>>ffcl^(106 mg)«refi@fri:Lt#fco 
MS (ESI+) 615 (M + +l, 100%). 
[0246] 0^M2O 

64(3R)-3-[(tert-^>=3r^/V#^/V)T5y] fc°^y^-W/Vh5-(2-^nn^^/V 
)-l ) 3-^^/V-24-^^y-2,3 ) 4 ) 5-^h9fcKn-lH-t 0 t2n[3,2-d]t°y$v ? ^-7-^7 

[0247] Mkll2] 




^^/Ve-KS^-S-Ktert-^b^^/V^^/^T^^t^y^^-l— T/H-5-(2-^nn 
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>--7-#/MK3n/W— K2.08 g)©l,4-^fy(10 mimm^lM^m^-i-h])^^ 

mmdo mi)^p^T80 o c-e5B#r^«#b^ o Rfomm&25°CKftiM%k, m^mtr 

MS (ESI+) 546 (M + +l, 100%). 
[0248] ##0!121 

tert-7^/V{(3R)-l-[5-(2-^nn-5-^/V^ti^^^/V)-l,3-^^/V-2,4-v > ^-=3ry- 
2,3,4,5-^h7tKn-lH-t°tia[3,2-d]t 0 y5^y-6-^/V]t 0 ^y^y-3-^/H^/W^ 

[0249] Mb 113] 




HO' 



6-{(3R)-3-[(tert-y>^#/l^— /k)T^7] fc°^y^V-W/V}-5-(2-;?£m^:^v? 
/^-l^-^^/^^-^^y^.S^.S-^h^tKn-lH-enatS^-^^y^v 5 ^-?- 
#/Vtf;V^(350 mg)^T-feh^hy/H5 ml)^»U 80°C-eiB#^«#bf' o 

«^25°c^^^l, mj£t^uc 0 ^t^/cas^^y^^v^^Ayti-^h^^ 

MS (ESI+) 402 (M + +l, 100%). 
[0250] ##^!I22 

tert-^/V{(3R)-l-[7-ynn-5-(2-^nn^^^/V)-l,3-^y^/V-2,4-^^y-2,3 
4,5-^b7tKn-lH-fc°nn[3,2-d]t°y5^-6-^/V]t°^y^>'-3-^/H^/WV— h 
[0251] Mkll4] 
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tert-^^/V{(3R)-l-[5-(2-^nn-^^/V)-l, 3-^^/1^-2,4-^^ y-2,3,4,5- 
^h^fcKn-lH-t°nn[3,2-d]t°y5^-6-^/V]fc 0 ^y^^-3-^/H^/W^— Kl.00 
g) <DN,N-^y^/V*/KAT5K(20 ml)^^^N-^nn^^^W5K(294 mg)^Px.T 
^T*jf«if#Uh 0 H^^^10%gt^#^y«>A7K^^PX.-C«'|4^pH2^ 

U ff|sifcn^vK200 mi)-eJ4mbfc 0 ^M^10%«7K*^y«>AxK^, l&fP^ 

*H NMR (300 MHz, CDC1 ) 8 7.41-7.38 (m, 1H), 7.20-7.10 (m, 2H), 6.42 (d, J = 6 

3 

.6 Hz, 1H), 5.78-5.70 (m, 2H), 3.79 (s, 3H), 3.59-3.55 (m, 1H), 3.36 (s, 3H), 3.12- 
2.80 (m, 4H), 1.64-1.43 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 536(M + +1, 100%). 
[0252] ###!|23 

tert-7^/V{(3R)-l-{5-(2-^nn^>'^/V)-7-[(v ? ^^-/VT^y)^^-/V]-l,3-> ? ^^/V 
-2,4-^^y-2,3,4,5-^h7tKn-lH-t 0 nn[3,2-d]t°y5v ? ^-6-^/V]t 0 ^yv ; >--3- 

[0253] Mbll5] 




— N 

\ 



tert-y^/k {(m)-l-[5-(2-?vv-^^i//P)-l,3-i/^/P-2A-i?tty-2, 3,4,5- 
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^h^tKn-lH-fc o nn[3,2-d]t°y5^-6-^/V]t°^y^^-3-^/H^/WV--h(1.00 
g ) (D^y—MlO nd)%XffiWi(5 ml)j^^9*/l^T/l>7^K(600 mg) N 50%>> 

913 mg)£r#fc 0 

*H NMR (300 MHz, CDC1 ) 5 7.37 (d, J = 7.3 Hz, 1H), 7.18-7.07 (m, 2H), 6.31 (d, 

3 

J = 7.5 Hz, 1H), 5.71-5.58 (m, 2H), 3.84 (s, 3H), 3.46-3.12 (m, 4H), 3.36 (s, 3H), 
2.89-2.64 (m, 3H), 2.22 (s, 6H), 1.79-1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 559(M + +1, 43%). 
[0254] ###r|24 

tert-y^U {(3R)- 1 -[5-(2-^n u Y^y^)V)- 1 , 3->W/V-2 ,4- 
^^y-2 ) 3,4,5-^h9tKP-lH-t 0 nn[3,2-d]fc 0 y^^-6--^/V]t°^<Jv ? ^-3--r/H^7 

[0255] Wbll6] 




\ 



tert-y^/k {(3R)-l-{5-(2-^nci^^^)-7-[(v ? ^^/VT5y)^^/V]-l ,3-v 5 ^^ 

/^^-^^y^.s^.s-^h^fcKti-iH-t^nK^^ey^^-e-^/Ht^y^- 

3— f;H*/WV- M112 mg) <DT±h>(5 Td)m&K3t7fc**?-M25 l id&Mx.XM 

w^nxm&nwvtco Ea&mfc&ffijzmmu nb*tftm&<D*#;—;v{2 mi 

)mWK28%^y— /1^HE->K(2 ml)^Px.T6O°CC40#^^PBM#Ufc o 
3ri£JEE@*U ^^K^^y^^7K^^P^iT^tt^pH2i:L, g^n^vMlOO ml 
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*H NMR (300 MHz, CDC1 ) 8 7.37 (d, J = 7.7 Hz, 1H), 7.18-7.07 (m, 2H), 6.37 (d, 

3 

J = 7.0 Hz, 1H), 5.71-5.60 (m, 2H), 4.67-4.64 (m, 1H), 4.40 (s, 3H), 3.72 (s, 3H), 
3.71-3.69 (m, 1H), 3.43 (s, 3H), 3.36 (s, 3H), 3.35-3.30 (m, 1H), 2.82-2.78 (m, 3H 
), 1.80-1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 546(M + +1, 36%). 
[0256] 25 

tert-^^/V{(3R)-l-[7-^n^-5-(2-^nn^>-^/V)-l,3-^^/V-2,4-^^y-2, 
[0257] [>fbll7] 




tert-7^/V {(3R)-l-[5-(2-^nn-^^/V)-l, 3-^^^-2,4-^^ y-2,3,4,5- 
^h7tKn-lH-t 0 tin[3,2-d]t 0 y5v?y-6-^r/V]t 0 ^yv > >'-3--f/V}^;/W^— Kl.00 
g) <DN,N-v^/l^/V^T5K(20 ml)^?g^N->^n^^^i/W5:K(392 mg^Px. 

r^?a-e^jt#Lfc„ Rjfcmm k i o%gtgg* y vj»&m&&tia %.xwm&pn 

*H NMR (300 MHz, CDC1 ) 8 7.39 (d, J = 7.3 Hz, 1H), 7.20-7.10 (m, 2H), 6.40 (d, 

3 

J = 7.1 Hz, 1H), 5.76 (s, 2H), 4.97-4.95 (m, 1H), 3.83 (s, 3H), 3.67-3.59 (m, 1H), 
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3.36 (s, 3H), 3.23-2.82 (m, 3H), 2.54-2.52 (m, 1H), 1.91-1.89 (m, 1H), 1.71-1.51 ( 
m, 3H), 1.43 (sm, 9H). 
MS (ESI+) 582(M + +1, 52%). 
[0258] 0^M26 

tert-y^/V {(3R)-l-[5-(2-^cia^^/k)-7-^/^P-l ) 3-^^/k-2,4-> ? ^-dry- 
2,3,4,5-^h7fcKn-lH-t°t2a[3 ) 2-d]t°y^^^-6-^/V]t°^yv ? ^-3-^/V]^77W^ 

[0259] Wbll8] 




^h^tKn-iH-ifnaCs^-dDtry^^^-e-^/witr^y^-a-^/H^/w^— Ki.oo 
o RJfcf$WiK&fiaMW7k&M\x.X, T±h~h!)/>&i$]£& : £l>, ^tm*/Vi»(50 ml 
jjlS^Jg^^/^WPv^^-^ty/ftSix^i/i) lsiJ:t)#» 

*H NMR (300 MHz, CDC1 ) d 7.41-7.37 (m, 1H), 7.20-7.11 (m, 2H), 6.46 (d, J = 6 

3 

.8 Hz, 1H), 5.69 (d, J = 16.3 Hz, 1H), 5.59 (d, J = 16.3 Hz, 1H), 4.73-4.69 (m, 1H), 
3.76-3.74 (m, 1H), 3.61 (s, 3H), 3.36 (s, 3H), 3.29-3.25 (m, 1H), 2.78-2.76 (m, 3 
H), 1.69-1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 520(M + +1, 17%). 
[0260] 0^M27 

teri-y^;V {(3R)-l-[5-(2-^aa^^/V)-l,3,7-hy^/V-2,4-v ? ^-=3ry-2,3,4,5- 
^h^tKn-lH-t°t2ri[3,2-d]t 0 y5v ? y-6-^/V]t:°-<y> ? y-3--r/H^;/W^— h 
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[0261] Dffcll9] 



CI 



CI 





NHBoc 



O 



N 



q 



NHBoc 



tert-y^/U {(3R)-l-{5-(2-^nti'<^^/k)-7-[(v ? ^^/kT^y)^^/H-l ,3-$W 
/W2,4-^^y-2,3,4,5-^h7tKti-lH-t°nn[3,2-d]fc°y5^-6-^/k]t 0 ^y^- 
3— K168 mg) (DTirh^(4 ml)^|g^3^>fb^7K38ju l)^Px.TSt 

wtpm^m&mwvtco Rj&mm&mfcmmu mhtitL^m^v^n^ 

RW^>^^m (60 n 1) ©^nn#y (10 ml) mwt&KftiUznhnfcmw 

©^nn^y(6 ml)^feMTb-C0 o C-t?lB#r H 1Jl#b/c o 10%^^y^A^« 

^px.r^nn^7v^(5o mi)-i?20ttmbfc o ^M«^hy»>A-e^, ^>ii# 

'H NMR (300 MHz, CDCl ) 8 7.37 (d, J = 7.3 Hz, 1H), 7.17-7.07 (m, 2H), 6.35 (d, 

3 

J = 6.7 Hz, 1H), 5.70 (s, 1H), 4.93-4,91 (m, 1H), 4.93-4,91 (m, 1H), 3.75-3.73 (m, 
1H), 3.70 (s, 3H), 3.36 (s, 3H), 3.31-3.29 (m, 1H), 2.90-2.63 (m, 3H), 2.33 (s, 3H) 

, 1.92-1.90 (m, 1H), 1.63-1.46 (m, 3H), 1.42 (s, 9H). 

MS (ESI+) 516(M + +1, 61%). 



tert-7^/V{(3R)-l-[5-(2-^nn^>'^/V)-7-^/V5/V-l,3-^^/V-2,4-v ? ^-^y- 
2,3,4,5-^h7tKn-lH-t°nn[3,2-d]t°y$^^-6-^/V]t 0 ^yv ? >'-3-^/H^7/W^ 



[0262] 28 
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[0263] Mb 120] 




N,N-^^/WvVAT5R(10 » l)&m&XM?LX5ft 

m-?MWLsfc 0 ^mmm^tert-y^/V {(3R)-l-[5-(2-^tH3--<^v ; /V)-l ) 3-^^ 
/V-2,4-^^y-2,34,5-^b7tKn-lH-t°nn[3,2-d]t°y^v ; ^-6--f/Ht 0 ^yv ; ^- 

3- >f/H^7/W^— K502 mg) ON,N-^f;^;V^75K(l mdWfc&jmz.XmWe 

mmmwvtio ^m^Tk^u^xmrn^^noo mo-e^u-co mmm^io% 
ffimfcm#vvj»7kmm. ma±&^-vm^u mm^bv^xnm, m 

*H NMR (300 MHz, CDCl ) 8 10.10 (s, 1H), 7.43-7.40 (m, 1H), 7.23-7.12 (m, 2H) 

3 

, 6.46 (d, J = 7.1 Hz, 1H), 5.80 (d, J = 16.0 Hz, 1H), 5.59 (d, J = 16.0 Hz, 1H), 4.6 
1-4.59 (m, 1H), 3.84 (s, 3H), 3.66-3.64 (m, 1H), 3.38 (s, 3H), 3.37-3.31 (m, 1H), 2 
.90-2.85 (m, 3H), 1.88-1.85 (m, 1H), 1.59-1.55 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 530(M + +1, 39%). 
[0264] ##0!I29 

tert-y^/VKSR^l-K^-^nn^^/V^-Cl-tKn^^rc^/v)-!^-^^-/^, 

4- ^^y-2,3,4,5-^h7tKn-lH-t 0 nn[3,2-d]t°y5v > ^-6-^/V]t 0 ^yv ? >--3-^ 
Mil A"**— h 

[0265] Mb 121] 
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tert-^^VV {(3R)-l-[5-(2-^nn^^^ ? /V)-7-*/V$/V-l,3-> ? ^^-7V-2,4-v ? ^-^y 
-2,3,4,5-^h9tKn-lH-t 0 inin[3 ) 2-d]t 0 y^^-6-^7V]fc 0 ^yv ? ^-3-^/H^7/W^ 
— K132 mg) (DTh7t}?V27^(4 mlMm^C^M^X^t^^^^y^M 

417^ i)^px.-co°c-e2B#r^tt#bfc 0 Ki^mm^mfumtr^=-^j>,yk^m^ 
, m^mmir^txmm<D^m^m(i67 m g m^ 0 

MS (ESI+) 546(M + +1, 46%). 
[0266] 0^M3O 

^.S^.S-^h^tKn-lH-^nnCS^-dJ^y^i^y-e-^/Ht^y^y-S-^/H^/W^ 
[0267] Dfbl22] 




ft^j^(Dtert-y^/V{(3R)-l-[5-(2-ynn^^v?/k)-7-(l-tKndr^^^/k)-l,3- 
^^/W2 ) 4-^^y-2 ) 3,4 ) 5-^h^tKn-lH-t 0 tin[3 ) 2-d]t 0 y^v ? >-6-^/V]t:°^ 
y ^-3--Y/H^/w^— h(i67 mg) (Dv^nny^xs ml)2§}te^^ft;-^y#V(0.6 
6 g)^Px.-C^fi-e|l-«#Lfc 0 $^>^KJS^^45°C^#ML-C3B#^^#Lrc 

^^—(^■y-is/mm^/^i/i) Kxmmir^txmm^t^mss m g )^# 

MS (ESI+) 546(M + +1, 46%). 

'H NMR (300 MHz, CDC1) 6 7.42-7.38 (m, 1H), 7.22-7.11 (m, 2H), 6.43-6.40 (m, 

3 

1H), 5.77-5.60 (m, 2H), 5.54-5.51 (m, 1H), 3.62-3.60 (m, 1H), 3.42 (s, 3H), 3.36 ( 
s, 3H), 3.34-3.32 (m, 1H), 2.79-2.65 (m, 3H), 2.59 (s, 3H), 1.88-1.82 (m, 1H), 1.6 
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5-1.48 (m, 2H), 1.42 (s, 9H). 
MS (ESI+) 544(M + +1, 34%). 
[0268] ###!|31 

tert-7*^/l/ {(3R)-l-l5-(2-?viv^l/i/M-7-(4-^b^7^^M-l, 3-^f;W2, 
4-^^y-2,3 ( 4 ) 5-^h^tKn-lH-t 0 nn[3 ) 2-d]t 0 y^v ? >-6-^/V]t:°^yv ? ^-3-/r 

[0269] Mb 123] 




OMe 



tert-zf^/V' {(3R)-l-[7-^nqE-5-(2-^nn^<^^7V)-l , 3-^^/1^-2, 
2,3,4,5-^h7tKti-lH-t 0 tm[3 ) 2-d]t°y5v ? y-6^ 

— M90 mg) (D^tdrt^ mlM^^t^^y^y^VTirh^/^v'yA (18 mg 
\ hytert-^/V^*^y^7"h^y/V^-n^V— h(22 mg), y^#y?i» (329 mg) 
, 4->b^7i=:;l^n># (236 mg), ^Px.T50 < C-ei5^F^^P^#Lfc o SJfc 
^Srfe^^iabT^^fcKo^^i^as^ll, 3««:«ffi**f U 10%^#y? 
-A7K^^Px.T^nn^/VA(50 m])-C2|El|ftfflUfco ^M^^hy^e^ 
«L Mffim*ibT, #^fc^^^y^^V^9Ayn^h^y^-(^ 

fy/ftixf;v=2/l) ^^^^i-^-t-e^ffi^^^dO mg)£#^ 0 
*H NMR (300 MHz, CDC1 ) 6 7.41-7.37 (m, 1H), 7.26-7.10 (m, 4H), 6.92 (d, J = 8 

3 

.8 Hz, 1H), 6.52-6.50 (m, 1H), 5.80 (d, J = 16.7 Hz, 1H), 5.66 (d, J = 16.7 Hz, 1H), 
3.87 (s, 3H), 3.52-3.50 (m, 1H), 3.37 (s, 3H), 3.07 (s, 3H), 2.80-2.40 (m, 4H), 1.6 
2-1.39 (m, 4H), 1.38 (s, 9H). 
MS (ESI+) 608(M + +1, 76%). 
[0270] ##0!I32 
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tert-^^-7V{(3R)-l-[5-(2-^nn-5-^/V^-n-0-^/V)-7-^Ty-3-(4-^hdf-^--<> 
^/V)-l-^^/V-2,4-^^y-2,34,5-^b^tKn-lH-fc°nn[3,2-d]t o y5^-6-^ 



3-T5y-54(3R)-3-[(tert-^>^i/^/V^^/V)T5y]fc°^y> ? ^-l-^/V}-l- 
(2-^nn-5-7^tn^yv?;V)-4-^7y-lH-t°n- 7V-2-^7/^^rv^W— h(920 mg) 
(Dfc°y>Ml ml)gSt4-^hdr^y^Hy^T^-f(0.5 ml), £tifc#y -7^(486 m 
g)^Px.T130°C-e6B#^«#bf- o 4-^h^v^VvVWy^T^— j>( 2 .o ml)^Px. 
T$^^24H#^»»#b/c 0 KJ^^^25°C^M# N 3&£T«*!U 

MU VM486 mg), B^t^M0.33 ml)^Px.T25 o Ce30#F H 1ft#L^ o 

MS (ESI+) 651 (M + +l, 100%). 
[0272] 0^M33 

tert-y^/k {(3R)-l-[7-(T^y7J/V^— /V)-5-(2-^na-5-^/V^-d^<^^)-3-(4- 
^h^^^^/^-l-^^/^^-^^y^.S^.S-^h^tKti-lH-^naCS^-dl^y 
f/V]fc°^y^-3--r/H#/W^— h 

[0273] Mkl25] 



[0271] Mkl24] 



MeO 
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MS (ESI+) 669 (M + +l, 100%). 
[0274] ###i|34 

^/V 6-{(3R)-3-[(tert-^>^r^^/V#n/V)T^y]t°^yv > ^-l--j'/H-5-(2-^nci-5 
-^7V^n^^^/V)-3-(4-^b^^^^v?/V)-l-^^/V-24-> ? ^- d ry-2,3 ) 4,5-^h^t 
Kn-lH-t°nn[3,2-d]t°y5v > ^-7-^/V#=3rv'lx— h 
[0275] Wbl26] 

MeO MeO 




MS (ESI+) 684 (M + +l, 100%). 
[0276] ###!I35 

^^/V 6H(3R)-3-[(tert-7>dr^>'^7/V^^/V')T^y]t 0 ^yv ; ^-l-'l'/H-5-(2-^nn-5 
-^/V^n^^/V)-l-^/V-2,4-^^y-2,3,4,5-^h9tKn-lH-t 0 nn[3,2-d]t 0 

[0277] Wbl27] 
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MeO 




CI 



F 



NHBoc 



/H-5-(2-^nn-5-^/V^n^>'^/V)-3-(4-^h^^^^^7V)-l-^^/V-2,4-> ? ^-dr 
y-2,3,4,5-^h^fcKn-lH-t°nn[3,2-d]fc°y5v ; ^-7-^/V^drv'l>— K260 mg)^ 
{bT/l^-^(395 mg)(Z)7=y- Ml. 5 mD^^Px., 65°CXmmmW^ 0 25 

t-^/Vv 5 ^7-^-K415 mg), 1,4-^-^1^(4 ml), ISfP^^^^hy^^ 
^«(4 ml)^Px.T25°C-C16R#^«#U^: 0 BOS^^^P^T, ^nn*Mt 

MS (ESI+) 564 (M + +l, 100%). 



6-{(3R)-3-[(tert-^>^r^^/V^^/V)T^y]t°^y> ? ^-l--r/H-5-(2-^nti-5 
-^/V^-ti-<^^)-l-^^/V-2 ) 4-v ? ^-^y-3-(2-^-^y-2-^^^/V3z^7V)-2 ) 3 ) 4 ) 



[0278] ###!|36 



[0279] Mkl28] 



CI 




CI 



O' 




O' 



OMe NHBoc 



O' 
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6-{(3R)-3-[(tert-^>^^/V^^/V)T^y]t°^yv ? ^-l-^r/V}-5-(2-^nn- 

t°])*i?>-7-%/V7$^>\/— K50 mg), a -yn^TirK7 ^7^(27 mg), £t&#y?A 
(25 mg)©N, N-v ? ^^/V^/VAT^K^^25 < C-ei4^r^*^Ufc 0 M*£3§i£fc7f< 

MS (ESI+) 682 (M + +l, 100%). 
[0280] 3 7 

tert-^^/V{(3R)-l-[5-(2-^nn-5-^/V^n^^v?/V)-l-7^/V-2,4-v ? ^-dry-3-(2 
-^^y-2-y^^/V^^/V)-2,3,4,5-^h7tKn-lH-t°nn[3,2-d]t°y$v ? ^-6-^r/V] 

[0281] [>fb 129] 




MS (ESI+) 624 (M + +l, 100%). 
[0282] 0^M38 

tert-y^/V{(3R)-l-[5-(2-yna-5-y/V^-ti^yv ; /V)-7-iXT/-3-y^-/V-4-^-dry 
-2-^^y-2,3,4 ) 5-^h7tKn-lH-t°riri[3 ) 2-d]t o y5v ? y-6-^/V]t^yv > y-3-^ 

[0283] Mb 130] 
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^^/V3-T5y-5-{(3R)-3-[(tert-^>^^/V^^/V)T57]t:°-<y> ? ^-l-^/H-l- 
(2-^ria-5-^/^n^^/V)-4-^T/-lH-t°n— ^-2-^/^^^—^(27.96 g) 
(Dt°Vi?>m-M200 ml)^^/Wy^h>T^— M7.36 ml) , mm*V ^^(14.86 g) 
^JP^T, lZ0 o C^lzmmMmmW^o SJ^?«£25r ^MLb/V^y(50 ml)£r 

*p x.xmmmmirz>m¥$:3 mm m^tz. Q nbtiizmmzmmfom% v v^mm 

#^^c@#:^45 0 C«j±^bT|RM(D^^ (28.56 g) Sr#fc„ 
MS (ESI+) 547(M + +1, 86%). 
[0284] ###!|39 

tert-y^/V {(3R)-l-[5-(2-^aa-5-^/V^-ti^<^v ? /V)-7-v/Ty-3-y^7k-4-^-dry 
-4 ) 5-^tKn-3H-t°nn[3,2-d]t°y^^-6-^/k]t°^yv ? ^-3--r/H^7/W^— h 
[0285] [^ 131] 




tert-^/V {(3R)-l-[5-(2-^ni3-5-7/V^i3^>'v ? /V)-7-v'Ty-3-^/V-4-^-dr 
y-2-^^y-2,3,4,5-^h7tKn-lH-t°nn[3,2-d]t°y$v ? ^-6-^r/V]t 0 ^yv ; >'-3- 
^7H^77W^y— Kl.51 g)©^7- M9 ml) N g^(3 ml), 7K(1 mD^^^-^^y^y 
^^^-hyy^ -2^^^(0.91 g^P^T, 30%ii^k7K^7K(0.29 ml)^m? 

iTf, 2^ra^#bfc 0 ^^yyy-/v^j±^^b, ^^y^^^K^^px. 

T?#|4£pH9^U 10%M«^7k*^-hyy^7K^^Px.T30^^^#b-C, 

^^-/K2oo mD-ettmb/c 0 ^mm^io%m.m^v^^mm, m^nk^xm^- 
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'H NMR (300 MHz, CDC1 ) 6 7.99 (s, 1H), 7.41-7.36 (m, 1H), 6.96-6.89 (m, 1H), 

3 

6.20 (d, J = 7.5 Hz, 1H), 5.70 (d, J = 16.7 Hz, 1H), 5.59 (d, J = 16.7 Hz, 1H), 4.53- 
4.51 (m, 1H), 3.74-3.69 (m, 1H), 3.55 (s, 3H), 3.52-3.46 (m, 1H), 3.05-2.94 (m, 3 
H), 1.88-1.85 (m, 1H), 1.70-1.60 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 515(M + +1, 66%). 
[0286] 0^M4O 

tert-^^/V{(3R)-l-[7-(T^y^/V^— /V)-5-(2-^nn-5-^/V^"i3^>'v ; /V)-3-^^ 
/V-4-^^y-4,5-^tKn-3H-t 0 nn[3,2-d]t o y5^^-6-^/V]t°^y> ? ^-3-^r/H^7 

[0287] Mb 132] 




i5tmm<vjrmx\ M^-r^h^m^mm<D^^^^tc 0 

MS (ESI+) 533(M + +1, 73%). 
[0288] ###!j41 

tert-^^/k {(3R)-l-[5-(2-^viu-5-y/V^u^^/V)-3-^/V-4-^r^ry-7-(lH- 
fc°nti-W/Kft/k/^/k)-4,5-^fcK^ 

[0289] {.it 133] 
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MS (ESI+) 583(M + +1, 100%). 
[0290] ###i|42 

^/V 64(3R)-3-[(tert-^>^^^/k^— /l^)T^y]t°^y> ? ^-l-^'/H-5-(2-^nti-5 
[0291] Mkl34] 




*H NMR (300 MHz, CDC1 ) 8 8.04 (s, 1H), 7.40-7.35 (m, 1H), 6.93-6.86 (m, 1H), 

3 

6.03 (d, J = 7.1 Hz, 1H), 5.85 (d, J = 16.8 Hz, 1H), 5.74 (d, J = 16.8 Hz, 1H), 4.68- 
4.66 (m, 1H), 3.98 (s, 3H), 3.68-3.66 (m, 1H), 3.56 (s, 3H), 3.33-3.31 (m, 1H), 2.9 
7-2.93 (m, 3H), 1.83-1.81 (m, 1H), 1.65-1.56 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 548(M + +1, 41%). 
[0292] ###!|43 

6-{(3R)-3-[(tert-^>^^/V^^/V)T5/]t 0 ^yv > ^-l-^/W-5-(2-^nn-5-y/V 
^n^^v?/V)-3-^^/V-4-^^y-4,5-v > tKi3-3H-t 0 tin[3,2-d]t 0 y5v ; ^-7-^7/V 

[0293] Mb 135] 
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MS (ESI+) 534(M + +1, 6%). 
[0294] ###!|44 

tert-^^/l^{(3R)-l-[5-(2-^aa-5-^/V^-n^<^> ? /V)-3-^^/V-7-( ; e/^y^-4- 
[0295] {.it 136] 




'H NMR (300 MHz, CDC1 ) 8 7.89 (s, 1H), 7.39-7.34 (m, 1H), 6.92-6.87 (m, 1H), 

3 

6.21-6.19 (m, 1H), 5.74 (d, J = 16.6 Hz, 1H), 5.59 (d, J = 16.6 Hz, 1H), 4.60-4.58 ( 
m, 1H), 3.92-3.71 (m, 7H), 3.57-3.51 (m, 2H), 3.54 (s, 3H), 3.30-3.28 (m, 1H), 2.8 
7-2.76 (m, 3H), 1.78-1.57 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 603(M + +1, 19%). 
[0296] 0^M45 

tert-^^/V{(3R)-l-[5-(2-^no-5-^/V^ri^^^/V)-3-^^/V-4-^y-4,5-v ? t: 
Kn-3H-t°nri[3,2-d]t o y5v ? y-6--f/V]t 0 ^yv 5 y-3-^/H^;/W^y— h 
[0297] Mbl37] 
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l H NMR (300 MHz, CDC1 ) 6 7.88 (s, 1H), 7.37-7.32 (m, 1H), 6.90-6.83 (m, 1H), 

3 

6.09 (d, J = 9.3 Hz, 1H), 6.06 (s, 1H), 5.73 (d, J = 16.9 Hz, 1H), 5.62 (d, J = 16.9 
Hz, 1H), 4.69-4.65 (m, 1H), 3.80-3.78 (m, 1H), 3.54 (s, 3H), 3.13-3.08 (m, 1H), 2. 
77-2.74 (m, 3H), 1.72-1.60 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 490(M + +1, 71%). 
[0298] 0^M46 

tert-^^/H(3R)-l-[5-(2-^aa^^^/V)-7-tKn^i/-l,3-^^/W2,4-i/^^y- 

2,3,4,5-^h7tKn-lH-t°ria[3,2-d]t o y5^^-6-^/V]t 0 ^yv > ^-3-^/V}^;/WV 

-h 

[0299] Mb 138] 




H 



tert-7^/V{(3R)-l-[5-(2-^cia^^^/k)-7-*/V5/k-l,3-^^/k-2,4-v ; ^-dry 
-2,3,4,5-^h9tKP-lH-t°na[3,2-d]t:°y^^y-6-^/V]fc 0 ^y^y-3-^/H^/V/V 
— K132 mg) (D^y— /H4 mimWK^>^^m(21 ix 1\ 30%iii^t:7K*7K(5 

4^0, m^xm^xxmwmwuz. 0 ^mmKio%m^m^-hv^j^7kmm^ 
bux.x, m^/K5o mi)-ettmLfc 0 mmm%mwtrvvvj*xi&m. &mt, m 

'H NMR (300 MHz, CDC1 ) 6 ppm 7.35 (d, J = 7.5 Hz, 1H), 7.17-7.07 (m, 2H), 6.3 

3 

7 (d, J = 6.8 Hz, 1H), 5.86 (brs, 1H), 5.60-5.56 (m, 2H), 4.82 (brs, 1H), 3.71 (s, 3H 
), 3.65-3.63 (m, 1H), 3.37 (s, 3H), 3.35-3.33 (m, 1H), 2.84-2.70 (m, 3H),1. 95-1.93 
(m, 1H), 1.62-1.41 (m, 3H), 1.41 (m, 9H). 
MS (ESI+) 518(M + +1, 82%). 
[0300] 0^M47 
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tert-^^/M(3R)-l-[5-(2-^nn-5-^/V^ci^<>'^/V)-2,7-v > ^Ty-3-^^-/V-4-^- 
^y-4,5-^tKn-3H-t°inn[3,2-d]t 0 y$^^-6-^/V]fc 0 ^yv ? ^-3-^/H^/WV— h 
[0301] Wfcl39] 



tert-^^/V {(3R)-l-[5-(2-^nn-5-^/V^-n^<^v ? 7V)-7-^Ty-3-^^7V-2-C?<^ 

-3-^/H^7/W^— h(890 mg)(D^h^tKn^^^(10 mlMm^T^ti-bV^MSS 
8 mg)(D7K^«(2 ml)^Px.-C^?a-e3B#^^#b/' 0 BC^^^^n^T, 

^M2oo mi)-cttffiUh 0 ^iB^io%^^yyA7K^iR, iafp^7K-e^^ 

*H NMR (300 MHz, CDC1 ) d 7.42-7.37 (m, 1H), 6.99-6.91 (m, 1H), 6.19 (d, J = 7 

3 

.3 Hz, 1H), 5.68 (d, J = 16.7 Hz, 1H), 5.57 (d, J = 16.7 Hz, 1H), 4.52-4.49 (m, 1H), 
3.78 (s, 3H), 3.72-3.70 (m, 1H), 3.55-3.50 (m, 1H), 3.10-3.06 (m, 2H), 3.00-2.93 
(m, 1H), 1.91-1.89 (m, 1H), 1.74-1.58 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 540(M + +1, 11%). 



tert-y^/H(3R)-l-[2-(T57^;/^#^/^)-5-(2-ycia-5-y/k^-ti'<^v?/k)-7-^T 
y-3-y^/k-4-^^y-4,5-^tKti-3H-fc°nn[3 ) 2-d]t 0 y5> ? y-6-^/V]t°^yv ? y-3 




[0302] 



[0303] Mkl40] 
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tert-^^/H(3R)-l-[5-(2-^riri-5-^/^n^<^>?/V)-2,7-v ? ^Ty-3-^^-/V-4- 

— K162 mg)<D^y^/V;VV^^>"K(10 ml), M2 ml)(D^^^?g{^^/IJ^A(42m 
g\ -tUTiail>fb7k3f{7K(30-35%*Sffft, 170 » 0&»TU ^?Sl?««#bfc 0 

^/V= l/l)^i«9»M-r^^^-e^a®{b^(77 mg)^#7t 0 

'H NMR (300 MHz, CDC1 ) 8 7.62 (s, 1H), 7.42-7.37 (m, 1H), 6.97-6.91 (m, 1H), 

3 

6.21 (d, J = 7.0 Hz, 1H), 5.84 (s, 1H), 5.71 (d, J = 16.7 Hz, 1H), 5.60 (d, J = 16.7 
Hz, 1H), 4.58-4.55 (m, 1H), 3.87 (s, 3H), 3.75-3.73 (m, 1H), 3.54-3.49 (m, 1H), 3. 
05-2.95 (m, 3H), 1.87-1.85 (m, 1H), 1.70-1.66 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 458(M + +1, 100%). 
[0304] ##0!|49 

tert-7^/V{(3R)-l-[5-(2-^nn^^v?/V)-7-^b^^-l,3-^^/V-2,4-^dry-2 
,3,4,5-^h7tKn-lH-t°na[3,2-d]t 0 y^^-6--f7V]t°^yv ; ^-3--f/H^7/W^— 
h 

[0305] Dfbl41] 




tert-y^/H(3R)-l-[5-(2-yria^^^/V)-7-tKn^i/-l,3-^^-/V-2,4-v ? ^ 
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y-2,3,4,5-^h^tKn-lH-t°nn[3,2-d]t°y5^^-6-^/V]t 0 ^y^-3-^/H^/W^ 
y— K50 mg) 0N,N-^f;P*;VAT$K(2 ml)^^^^yr>^(41 mg\ 3^^ 

^Mi3 ^ i)^px.T^u-e50#r B w#bfc o fcmmmKmomkTkmxv^TkM 

WL&MX-X^ @^^^/V(l00 ml)-ettmbfc 0 ^#Jg£lO%gtglzk5!f#y^7k^M 

<Dlb&m(n mg)^#fc 0 
MS (ESI+) 532(M + +1, 69%). 
##0!I5O 

tert-^^-/V{(3R)-l-[5-(2-^nn-5-^/V^-n^^^/V)-7-^T/-2,3-v ; ^^-/V-4- 
^^y-4,5-^tKn-3H-t 0 nn[3,2-d]t 0 y5^^-6-^/V]t°^yv ? >--3--r/H^/W^ 



tert-:/^/M(3lO-l-[5-(2-:?nn-5-:7/l^P^^^^^ 
/^/V/K~/V)-4-^y-4,5-^fcKn-3H-t°nn[3^ 

-3--d7H#/WV— K890 mg)(D^h7tKn^^^(2 ml)^»0°C ^£PbT3M JMk 
*H NMR (300 MHz, CDCl ) 5 7.40-7.35 (m, 1H), 6.95-6.88 (m, 1H), 6.18 (d, J = 6 

3 

.9 Hz, 1H), 5.68 (d, J = 16.8 Hz, 1H), 5.57 (d, J = 16.8 Hz, 1H), 4.58-4.55 (m, 1H), 
3.78-3.74 (m, 1H), 3.54 (s, 3H), 3.50-3.45 (m, 1H), 3.04-2.94 (m, 3H), 2.63 (s, 3 



[0306] Mkl42] 
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H), 1.88-1.83 (m, 1H), 1.68-1.62 (m, 2H), 1.43-1.41 (m, 1H), 1.41 (s, 9H). 
MS (ESI+) 529(M + +1, 100%). 
[0307] In vitro DPP-IV 

(Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^T^W^u^T) ^^^iSlO-100 
Rjfc&Wlk^. IkW^— hV— SrfflVvt. ®)^BiK*360nm, $|^^460nm 

50 

[0308] [^1] 
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